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FOREWORD

This articulated instructional objectives guide is designed for use as a

reference in the articulation of occupational programs and to foster competency

based instruction and evaluation. It is intended primarily for use by instruc-

tors at the post-secondary level and teachers at the secondary level conducting

like courses in the same occupational program. The guide considers commonali-

ties in like occupational courses between high school and CC/TI (Community

Colleges/Technical Institutes) programs in the same occupation and implements

three basic Concepts.

The commonality exists by virtue of the requirement by law that North Carolina

community colleges and technical institutes conduct "Open Door" instruction in

occupational programs. Obviously, sucb)instruction must start from the begin-

ning of the total occupational program, often resulting in duplication of

instruction conducted in high school. This fact created the requirement for

articulation which, if properly conducted, removes the need for the post-secondary

student to repeat occupational instruction successfully completed at the scondarl,

level. Such students usually require only the more advanced occupational in-

struction not received in their high school.

The three basic concepts involved in occupational program articulation between

secondary and post-secondary levels of education are:

1. To ensure that occupational instruction conducted at the high

school level is transferable for credit to the CC/TI. in the

same occupational program, it is essential that the occupational

instruction components (courses) crent be standardized so as

to be identifiable with one or morb la° components at the

CC/TI level.

2. To ensure that the student has acquired sufficient skill in

job task performance to be given post-secondary credit for high

80%11 work, the teachers and instructors must both use the

saw: task performance standards.

3. To ensure that student occupational qualification recognized

for employment or course credit is both valid and reliable, it

is necessary to standardize test '.terns anj procedures in the

evaluation of student job. task performance.

Instructional content standardization is based upon job tasks considered

necessary for job qualification by the employers. The performance standards

standardization is based upon the performance standards required by the in-

dustry, business or profession for initial job entry qualific 'on. The ability

to perform job tasks and meet initial job entry task performance standards

recognized and accepted by employers must take precedence over personal opinions

regarding standards or articulation cannot be readily accomplished. Test items

and evaluation procedures for the same job task should be developed jointly by

the instructors and teachers concerned.

t.)
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PROGRAM: Automotive Mechanics (DCC 003)
(DPI - Schools Automotive Mechanics)

COURSES: Introduction to Automotive Technology (Block 0.0)
Lubrication and Vehicle Operating Maintenance (Block 1.0)
Cooling System Maintenance and Repair (Block 2.0)
Automobile Heater Maintenance and Repair (Block 3.0)
Braking System Maintenance and Repair (Block 4.0)
Fuel System Maintenance and Repair (Block 5.0)
.Steering and Front End Maintenance '6, Repair ( Block 6.0)

Power Train and Manual Transmission and Repair (Block 7.0)
Engine Maintenance, Repair and Overhaul (Block 8.0)
Automotive Air Conditioner Maintenance and Repair (Block 9.0)
Automatic Transmission Maintenance ,_nd Repair (Block .10.0)
Electrical Systems Maintenance and Repair (Block 11.0)
Automotive Servicing (Block 12.0)
Automotive Cooperative Training (Block 13.0) (Optional)

Automotive Emissions Control (Block 14.0)

COURSE IDENTIFICATION: (Current Departmental Course Numbers, Like Courses)

Department of Public Instruction:
Introduction to Automotive Technology (Part of) T & I No. 7391 & 7392
Lubrication and Vehicle Operating Maintenance (Part of) T & I No. 7413
Cooling System Maintenance and Repair (Part of) T & I No. 739::;

Automobile Heater Maintenance and Repair (Not Identified)
Braking System Maintenance and Repair (Part of) T & I No. 7393
Fuel System Maintenance and Repair (Part of) T & I No. 7393
Steering and Front End Maintenance and Repair (Part oi:) T & I No. 7393
Power Train with Manual Transmission (Part of) T & I No. 7393
Engine - Maintenance, Repair, and Overhaul (Part of) T & I No. 7403 & 7393
Automobile Air Conditioner Maintenance and Repair (Not Identified)
Automatic Transmission Maintenance and Repair (Part of) T & I No. 7393
Automotive Electrical Systems Maintenance and Repair (Part of) T & I No. 7403 &

7393

Automotive Servicing (Part of) T & I No. 7393

Automot. Cooperative Training (Not Taught)
Automot--: Emissions Control (Not Taught)

Department of Community Colleges:
Introduction to Automotive Technology AUT 1100
Lubrication and Vehicle Operating Maintenance (Part of) AUT 1100
Cooling System Maintenance and Repair (Part of) AUT 1100
Automobile Heater Maintenance and Repair (Part of) AHR 1101 & AUT 1101
Braking System Maintenance and Repair-AUT 1121



Fuel System Maintenance and Repair (Ian. of) AUT 1102
Steering and Front;F;nd Maintenance and Repair (Part of) AUT 1123
Power Train with Maadal Transmission (Part of) AUT 1124
Engine - Maintenance, Repair and Overhaul. (Part of) AUT 1101
Automobile Air Conditioner.Maintenance and Repair - AHR 1101
Automatic Transmissions Maintenance and Repair (Part of) AUT 1124
Automotive Electrical Systems Maintenance and Repair (Part of) AUT 1102 &

PME 1202

Automotive Servicing AUT 1125
Automotive Cooperative Training - AUT 1200
Automotive Emissions Control - PME 1.133

AUTOMOTIVE MECHANICS INSTRUCTIONAL CONTACT HOURS TOTAL (TECHNICAL ONLY):

High Schools - 1080 Hours
CC/TI - (One dear Diploma) 1045 Hours

(Two Year Diploma) 1639 Hours
- (With Cooperative Training) 2068 Hours

INSTRUCTIONAL OBJECTIVES: AUTOMOTIVE MECHANICS COURSES, WITH BLOCK CONTACT HOURS

Block 0.0 Introduction to Automotive Technology:

(180 HRS/176HRS) Sub-Block 0.1 - To provide the learner with related technical

(HS/CCTI) information ...nd to develop skills regarding: shop safety hazards,
shop safety practices, first aid requirements for shop injuries;
purpose, use and maintenance of common shop tools, equipment and
machinery, performance requirements of Standard Shop Operating
Procedures. Identification and. uses of automotive fasteners.
Sub-Block 0.2 To provide the learner with related technical
information and to develop skills regarding: identification, pur-
pose,: mechanical operation, and operator maintenance requirements
of the modern a, .:omobile, its major assemblies, and the primary

components of tho;e assemblies.
Sub-Block 0.3 To provide vocational information pertaining to:
The Automotive Maintenance Industry; interpersonal relationships
of the mechanic with employers/supervisors, the customer, Lis
fellow workers, and his craft.

Block 1.0
(25 HRS/25HRS)

Block 2.0
(30 HRS/30HRS)

Lubrication and Vehicle Operating Maintenance: To provide the

learner with the skills and related technical information required
for qualification to perform oil changes, vehicle lubrication,
tire replacement and repair, road service and towing, and winter-
ization of vehicles, according to manufacturer's specifications and
to meet minimum industry performance standards.

Cooling System Maintenance and Repair: To provide the learner with
the required occupational Allis and related technical information
for qualification to perform inspections, maintain, remove and re-
place automotive cooling systems ::omponents; according to manufac-
turer's specifications and to .!et minimum industry performance

standards.



Block 3.0
(30 HRS/30'HRS)
(To be taught con-
currently with
Block 9.0-
Automobile Air
Conditioner)

Block 4.0
(60 HRS/66 MRS)

Block 5.0
(55 HRS/55 HRS)

Block 6.0
(None/220 HRS)

Block 7.0
(165 HRS/165 HRS)

Block 8.0
-! (220 HRS /176 HRS)

Block 9.0
(None/146 HRS)

Automobile Heater Maintenance and Repair: To provide the learner

with the required occupational skills and related technical infor-

mation for qualification to perform inspections, maintain, service,

remove, and replace the automotive heater, as ar item separate from

the air conditioner; according to manufacturer's specifications

and to meet minimum industry performance standards.

Braking Sy;tem Maintenance and Repair: To provide the learner

with the required occupational skills and related technical infor-

mation for qualification to perform inspections, adjustment,

repair, and replacement of componentAgof the automotive braking

system; according to manufacturer'eA'Specifications and to meet

minimum industry performance standards.

Fuel System Maintenance and Repair: To provide the learner with

the required occupational skills and related technical information

for qualification to perform inspections, adjust, repair, or replace

the components of the automotive fuel system, according to manufac-

turer's specifications and to meet minimum industry performance

standards.

Steering and Front End Maintenance and Repair: To provide the

learner with the required occupational skills and related tech-

nical information for qualification to perform inspections, maintain,

adjust, repair, or ,replace, the components of the automobile steering

front end, and suspension systems; according to manufacturer's

specifications and to mee': minimum industry performance standards.

DAve Train with Manual Transmission Maintenance and Repair:
To provide the learner with the required occupational skills and

repated technical information for.qualification to perform inspec-

tions, adjust, service, repair or replace the components of the

automotive drive train with a manual transmission; according to

manufacturer's specifications and to meet minimum industry perfor-

mance standards.

Automotive Engine - Maintenance, Repair, and Overhaul: To provide

the learner with the required occupational skills and related

technical information for qualification to perform inspections,

maintain, repair, replace, and overhaul the automotive gasoline

engine (less the electrical and fuel systems); according to the
manufacturer's specifications and to meet minimum industry perfor-

mance standards.

Automobile Air Conditioner Maintenance and Repair: To provide the

learner with the required occupational skills and related technic.it

information for qualification to perform inspections, service,

maintain, repair or replace components of the automobile air COI

ditioner system; according to manufacturer's specifications and

to meet minimum industry performance standards.

(Note: Instruction for Block 3.0 - Automotive Heater should be
integrated into instruction'for this block, if Block 9.0 is taught.)



Block 10.0
(None/165 HRS)

Block 11.0
(125 HRS/231 HRS)

Block 12.0
(None/99 HRS)

Block 13.0
(None/429 HRS)

(Optional)

Block 14.0
(None/55 HRS)

iv

Automakie Transmissions Maintenance and-Repair: To provide the
learnei'withfte required occupational skills and related tech-
nical information for qualification to perform-Inspections, service,
maintain, adjust, repair or replace the automotive automatic trans-
mission; according to manufacturer's specifications and to meet
minimum industry performance standards.

/
/

Automotive Electrical Systems Maintenance and Repair:
High Schools Only: To provide the learner with the required occupa-
tional skills and related technical information for qualification to
inspect, maintain, repair, or replace only the automotive engine
electrical system, the battery, and replace bulbs and fuses of the
light system. (This portion of instruction in this block is con-
ducted primarily to provide the learner with full qualification to
perform the required tasks in Block 8.0.) The learner is expected
to meet the manufacturer's specif4altions and meet minimum industry
performance standards for the limited instructional objective.
CC/TI: To provide the learner with the required occupational skills
and related technical, information for qualification to inspect,
maintain, repair, or replace all components of the automotive elec-
trical system; accordinX to the manufacturer's specifications and
to meet minimum industry performance standards.

Automotive Servicing: To provide the learner with the opportunity.
to apply previous instruction to a full range of experiences in
inspecting, testing, adjusting, repairing, and replacing components
in the process of "Trouble Shooting" automotive systems in a simu-
lation of Actual automotive shop situatiohs.

Automotive Mechanic Cooperative Trainin : To provide the learner
with the opportunity to app e sk lls and related technical in-
formation gained from instruction r ceived and to gain further
practical experience in inspecting,"testing, repairing, adjusting,
and replacing automotive components while working in a commercial
automotive repair shop, under the supervision of a qualified auto-
motive repair supervisor.

Emissions Control: To provide the learner with the information
regarding air pollution, factors involved in awl contributing to
automotive emissions; types and operation of common emissions
control by U.S. automobile makers, plus the information and skills
required to inspect, service, repair or replace the six most common
emissions control systems.



INSTRUCTIONAL OBJECTIVES OF TOTAL AUTOMOTIVE MECHANICS PROGRAM:

High Schools:

To provide the learner with the instruction and opportunity for practical
application necessary to acquire the occupational skills and related tech-
nical information to meet minimm industry performance standards in perfor-
mance of:

1) Identification of shop safety hards, practicing shop safety require-
ments, shop first aid; identifying, stating purpose, and demonstrating
how to use and maintain common shop tools, equipment and machinery;
identifying, stating purpose and application of Standard Shop Operating
Procedures. identification and use of automotive fasteners.

2) Identification and stating the purpose and operation of the major assem-
blies and their components and demonstration of operator maintenance of
the modern gasoline fueled automobile.

3) Listing the vocational opportunities in the automotive maintenance field,
practicing interpersonal relationships with the employer, fellow workers,
and the customer.

4) Doing oil changes, vehicle lubrication, tire replacement and repair,.
and vehicle winterization.

5) Inspection, maintenance, removal and replacement of automotive cooling
system components.

6) Inspection, service, maintenance, removal and replacement-of automotive
heater components, if automotive air conditioner is not taught.

7) Inspection, adjustment, repair, and replacement of brake systems.
8) Inspection, adjustment, replacement or repair of automotive fuel systems

and components.
9) Inspection, adjustment, service, replacement or repair of automotive drive

train with manual transmission.
10) Inspection, maintenance, repair and replacement or overhaul of the automo-

bile gasoline engine, to include the engine electrical system.

CC/TI:

One Year Program - Includes all instruction, same as above.
Two Year Program - Same as the high schools, as shown above, plus performance of:

1) Inspection, service, maintenance and repair, or replacement of components of
the automotive air conditioning system, to include the automotive heater.

2) Inspection, service, adjustment, maintenance and repair, or replacement of
components of the automatic transmission.

3) Inspection, maintenance and repair, or replacement of components of the
automotive electrical system.

4) Practical application of completed instruction in a simulated automotive
maintenance shop environment.

5) Practical application of all completed instruction in a commercial automotive
maintenance shop under the conditions of a cooperative training program, to
gain experience in the inspection, servicing, maintenance, and repair, or
replacement of automotive operational components (Optional).

6) Inspection, service, maintenance and repair of automotive emissions control
systems.



vi

JOB QUALIFICATION OR SKILLS GAINED:.

This program of instruction has the capability to provide the 'successful learner
with a succession, of progressively higher Ski Lis job qual fications, unLil the
program is completed and the learner has reac4d the inst uctional objectives. job
qualifications, ie: he, has successfully derminstrated ability to nerform th(ask
requirements and meet,industry standards of performance for each of the blocks of
automotive instruction. Successful completion of all blocks of instruction pro-
vides the learner with the ability to meet initial entry task Performance standards
fot an AutomolAve Technician, With the addition of at least one year of successful
work experience in a ,recognixed automotive maintenance shop, the individual is then
considered to have the-qualifications of a Master AutomoNve Technician and should
be capable of attaining such a rating by taking the te7 ',;ven in the "Mechanic
Testing and Certification Program" conducted by the Nam .A1 Institute for Automotive
Service Excellence.

\...;

Those learners who complele less 'tha the full program of instruction successfully
can obtain the following job qualircations, 'if they successfully-complete the
required demonstrated performance valuation, meeting minimum industry performance
standards and have 1 to 3 months valid, like job experience:' Blocks 0.0, 1.0,and
2.0 - Service Station Specialist; Blocks 0.0 and at least,4.0 Automotive Brake
Technician; Blocks 0.0 and 5.0 Automotive Fuel System Maintenance and,Repillt.
Specialist; Blocks 0.0 and 7.0 Manual Transmission and Rear Axle Technician;
Blocks 0.0 and 6.0 Automotive Front End Technician; Blocks 0.0, 1.0, 2.0, 5.0,
8.0, and the ignition and charging system portion of Block 11.0 Automotive Engine
Repair Technician; Blocks 0.0, 3.0, and 9.0 - Automotive Heating and Air Conditioning
Technician; Bkcks 0.0 and 7.0, and 10.0 - Automatic Transmission Technician
(Light Repair);, and 'Blocks 0.0 and 11.0 '.Automotive Electrical Systems Technician.
It is of course possible for an individual to be qualified as a technician in 'ev-
eral different areas, but not complete the entire program of instructin. Under
such circumstances, the individual would be certified for only Aos, Hocks of in-
struction successfuliK completed and evaluated and could not be considered as a
fully qualified Au4iriotive Mechanic. Should the individual concerned b- interested
in obtaining nationally recognized ratings in those specialties identified as tech-
nicians, at least one year of successful experience in a-reco,nized automotive main-
tenance shop, plus three years of high school or two years of technical institute
automotive program instruction is required; followed by successful completion of one
or more of the certification tests conducted annually by the National institute for
Automotive Service Excellence.

PREREQUISITES:

See each instructional guide block cover page.

PERFORMANCE EVALUATION:

Test items are competency based (outlines, less the necessary detail or data for
problem solvielg) for use in task and for end of course performance evaluation for
job or advanced instruction qualification. 'Test items are provided for each in-

structional block.

EQUIPMENT:

See general equipment list attached to last block of program. Special tools and
equipment requirements peculiar to a specific block of instruction are listed on
the last page of that block.

11



vi I

Academic Subject Courses Required iu Automotive Mechanics Program Curriculum
0

HIGH 'SCHOOLS

SUBJECT UNITS

,English I, II, III, IV 4

" General Math, Algebra /Pr9paratory General Math 1

or Algebra I

Physical Science

Biology,

Industrial Practice

Health and P.E.

U. S. Studies

Electives

Academic Total

Automotive Total

Curriculum Total

1

1

1

in

1

3 or 4*

5 or 6*

18 Units

Total varies with each-school because of the variations in total automotive
mechanics instructional hours available at each high school.



viii

SUGGESTED CURRICULUM
AUTOMOTIVE MECHANIC

COMMUNITY COLLEGE/TECHNICAL INSTITUTE

One-Year Program (First Four Quarters of Two-Year Program)

Academic Subjects Instructional Contact Hours

MAT 1100 Vocaticnal Math 33

ENG 1101 Reading Improvement 33

GUI 1101 College Orientation 11

ENG 1102 Communications Skills 33

PHY liU1 Applied Science 55

PSY 1101 Human Relations 33

BUS 1103 Small Business Operations 33

Total Academic Hours 231
Total Automotive Hours 1075*

Grand Total One-Year 1306

* There will be limited variations to this number.

Optional: Automotive Cooperative Training - AUT 1200 - if employed may
follow fourth quarter for two-year program students - 449 hours.

Two-Year Program (IncludeSM-1.1 Items Taught in One-Year Program)

Academic Subjects (MAT 1103 - AutomQt14e Math)

Automotive Subjects

Total Hours 2nd Year
Grand Total Two-Year Program
(Less Cooperative Training)
Grand Total Two-Year Program
(With Cooperative Training)

** There may be upward variations to this number.

575 Hours

33 Hours

608

1914

-2363

* *
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ARTICULATION RESEARCH PROJECT
SIGNATORIES TO LOCAL LREA OCCUPATIONAL EDUCATION CURRICULUM

ARTICULATION AGREEMENTS

The following listed local area public school system and community college/
technical institute administrators have agreed to articulate their Automotive
Mechanics Program of instruction. Such agreements involve the employment of
this document as an instructional objectivc:s guide. High school students who
successfully complete recognized articulated portions of this program and are
evaluated as job qualified in work completed will be given appropriate credit
for such work by the local area community college/technical institute.

Cumberland Area:

Howard E. Boudreau

C. Wayne Collier

R. Max Abbot

Duplin Area:

Carl D. Price

Charles H. Yelverton

Person Area:

W. S. Rogers

E. W. Cox

Wayne Area:

J. K. Wooten

W. R. Johnson

C. E. Erwin, Jr.

President Fayetteville Technical Institute
Fayetteville, North Carolina

Superintendent Cumberland County Public SchoOls
Fayetteville, North Carolina

Superintendent Fayetteville City Schools
Fayetteville, North Carolina

President James Sprunt Institute
Kenansville, North Carolina

-Superintendent Duplin County Public Schools
Kenansville, North Carolina

Superintendent Person County Public Schools
Roxboro, North Carolina

President Piedmont Technical Institute
Roxboro, North Carolina

Superintendent Wayne County Schools
Goldsboro, North Carolina

Superintendent Goldsboro City Schools
Goldsboro, North Carolina

President Wayne Community College
Goldsboro, North Carolina
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THE ARTICULATION RESEARCH PROJECT

Background: The Articulation Research Project was initiated on September 1,
1974 as a State Board of Education approved joint effort by the President of
James Sprunt Institute.and the Superintendent of the Duplin County Public
Schools. It was and is supported by the North Carolina Occupational Research
Unit, State Department of Public Education with funding provided jointly by the
State Departments of Public Instruction and Community Colleges.

The occupational program instructors of James Sprunt Institute and the teachers
from the Duplin County High Schools, assisted by appropriate occupational ad-
visors, acting as a joint area committee were responsible for the development
of the instructional material content of the initial articulated instructional
objectives guide for this program. That guide was in turn updated, revised, and
refined by a state level committee to provide a pilot model foi a state articu-
lated instructional objectives guide for this program. This guide will be used
by all secondary and post-secondary institutions and teachers who have entered
into local area articulation agreements for this program.

The state level committee that developed the revisions and refinements to the
Duplin Area Committee produced guide consisted of representatives from each local
area joint advisory and program committee for the occupation concerned that is
operational in the areas of the state that have entered into local area articu-
lation agreements. Each local area sent both secondary and post-secondary occupa-
tional teachers/instructors as representatives for each articulated program, plus
at least one advisor for each program, to participate as the state advisory and
program committee. Where possible, a state occupational education staff member
from both the Department of Public Instruction and the Department of Community
Colleges participated in the role of acting executive secretary for each joint
state advisory and program committee. This committee acting as a whole performed
the actions cited above. The joint state advisory and program committee members
participating from the local areas and state staff personnel are listed below.

NORTH CAROLINA JOINT AUTOMOTIVE MECHANICS ADVISORY AND PROGRAM COMMITTEE

Ted Rollins T & I Consultant

Lester Anderson

Huett Braxton

Charles B. Massey

Jesse W. Barrett

Advisor, Duplin Area

Advisor, Duplin Area

Advisor, Wayne Area

Person Area

N. C. Department of
Public Instruction
Raleigh, NC

Warsaw Motor Co.
Warsaw, NC

O'Neal Motors, Inc.
Raleigh, NC

Brack-Wilson Ford
Smithfield, NC

Person County Schools
Roxboro, NC



John L. Cade, Jr.

Richard A. Fry

Andrew Krainiak

Ed R. Musselwhite

James C. Newbold

Bobby W. Perkins

Elmer Rackley

Luby D. Worley

Credits:

Task Listing

xi

Cumberland Area

Duplin Area

Cumberland Area

Cumberland Area

Person Area

Cumberland Area

Wayne Area

Wayne Area

Cumberland County Schools
Bunn Level, NC

James Sprunt Institute
Keuansville, NC

Fayetteville City Schools
Fayetteville, NC

Cumberland County Schools
St. Pauls, NC

Piedmont Technical Institute
Roxboro, NC

Fayetteville Technical Inst.
Fayetteville, NC

Wayne County Schools
Pikeville, NC

Wayne Community College
Goldsboro, NC

Prepared with the assistance of Automotive Advisors

Instructional Objectives Guide Content Prepared by the Duplin Area Automotive
Instructors, updated and revised by the Joint Advisory and Program CoMinittee
Instructors.

Editor

Typist

Printing.

Carlyle P. Woelfer, Ed.D.

Carla J. Gaiser

Offset Room

Project Director

James Sprunt Institute

James Sprunt Institute

Block 14.0 - Emissions Control - Developed based upon Fayetteville Technical
Institute material with input and review from advisors:

Lester Anderson

Victor Finocchi

Duplin Area Advisor

Duplin Area Advisor

Warsaw Motor Co.
Warsaw, NC

Royal Dodge
Fayetteville, NC
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DEVELOPMENTAL PROCEDURES
FOR THE

AUTOMOTIVE MECHANICS INSTRUCTIMAL OBJECTIVES GUIDE

To ensure that the instructional objectives were valid with ladustry requirements,
the automotive advisors were asked to identify in order of complexity the job tasks
which an automotive mechanic must be qualified to do in each of the major assembly
or operational areas of the modern automobile. This grouping has been identified as
blocks. In most cases a block of instruction is identified with a specific s7,ecialty
as pertains to he automobile. The task listings of the advisors were in tt-n con-
solidated into a standardized task listing representing the committee agreed upon
tasks, titles, alai complexity sequences. At the same time, the various tasks were
also identified by frequency of performance and the job skill level of the individual
normally required to perform the task. The standardized task listing follows this
narrative.

With the information provided by the task listing, the automotive instructors then de-
veloped the instructional objectives for the program by converting each task into an
instructional objective. This objective was then reduced to skills (process objectives),
what the learner muse be taught how to do, and the related technical information, which
is the informational type knowledge that is required for the worker to be able to per-
form the task at hand. The instructors also estimated the number of instructional con-
tact hours required for the average student in a regular class to achieve the instruc-
tional objective, as- suming that the required resources are available.

The performance standards listed for each instructional objective are based upon industry
publications, instructor occupational experience, and advisor recommendations. These
standards are the minimum industry performance standards that must be met by the learner
for initial job,qualification in performance of the task specified.

To ensure that the standards and the technical content of the instructional guides are
fully valid, accurate, and adequate, the automotive advisors are then asked to review the
guide and comment on possible errors in fact and suggested improvements. The total cormit-
tee will then meet to discuss proposed changes and an errata sheet will then be published.

The instructors also prepared standardized test items for each block of instruction in the
program. These test items will be used in evaluation of performance of the learner for
each block of instruction, at both levels of education.. These items relate directly to
the instructional objectives. Every effort is being made to ensure that the test items
are valid and reliable, in the determination of the learner's ability to meet performance
standards for occupational qualification. The emphasis in testing will be upon perfor-
mance, but written related information test items and the instructor's evaluation of the
learner, based upon classroom performance, are also included for measurement of occupational
qaalification. The test items in most cases are outline in nature and require certain spe-
cific data prior to use to be complete.

Following the last block of instructional objectives guides is a set of Student Vocational
Skills Records which are for the use of the instructor in recording learner progress and
performance. The learner can be given a folding, pocket size,' instructional objectives
and performance card with the same information as that on the instructor's records, to per-
mit the student to keep track of his progress and to de'termine future requirements.

The Instructional Objectives Guide is intended for use by all instructors involved in ar-
ticulation, both high school and CC/TI, to guide the subject matter content of their pro-
grams. This is to ensure that all learners will get the same minimum instructional content



and emphasis for a specific block of instruction and that the same perfoLoance standards
be applied in determining whether or not: a learner is occupationally qualified to per-
form the tasks required.



ARTICULATION RESEARCH PROJECT

Purpose of Instructional Objectives Guides

Articulated instructional objectives guides are expected to serve the following

purposes:

1. Serve as the primary vehicle for the articulation of subject matter in
like occupational programs between thr: high schools and the technical
.nstitutes/community colleges, through use by instructors at both levels.

2. Provide a listing of the minimum tasks that a worker is expected to per-
form in the conduct of a specific level job in the occupation of concern.

3. Identify the primary detailed instructional objectives which are based
upon the task listing. The tasks are listed in the sequence of complex-
ity, with the least complex tasks being listed first, except where a
task must.be performed as a prerequisite to performance of another. The

sequence of task listing is expected to influence the sequence of instruc-
tion. Task listings are internally grouped as duties or blocks of instruc-

tion.

4. Identify the skills (Process Objectives) and related technical information
which must be taught and learned to accomplish the instructional objective.
These represent the minimum skills and related information required for ade-
quate occupational proficiency in task performance.

5 Designate the instructional contact hours considered necessary to conduct
the required instruction. This is an estimate by the instructors of the
area program and advisory committee as to the time required to teach the
average learner to perform the task and, in most cases, to provide the
opportunity to the learner to perform more than one practical work exercise
to gain occupational proficiency. This time estimate is based upon the
assumption that the instructor will have available the essential equipment,
facilities, and instructional aids required to conduct the instruction, with
the class size limited to the number of students shown on the equipment list.

6. Identify the performance standards to be met for occupational proficiency in
the cask. Performance standards used'are those considered to be minimum
business or industry standards such as are found the professional standards
guides issued by occupational associations of the business or industry. The

standards are those which the learner must be capable of meeting upon comple-
tion of his program or course of instruction, if he is to be considered as
qualified to perform at a specific job level or a specific job, in the occupa-

tion of the program. The ability to meet the listed standards of performance
will also be considered as qualification fore advanced instruction in that oc-
cupational program.

7; Provide a guide in the conduct of-sequential occupational competency instruc-
tion'by duties or blocks, resulting in qualification by the learner to perform
limited skill specialist jobs of prr,;LesSively: higher skills until the prograM
objective is reached, iel file clerk to executive secretary; brake technician
to automotive mechanic, etc. Unless it is essential that a learner be given



9

instruction in a specific block or duty.as a prerequisite for instruction in
a subsequent block, the complexity sequence established should be followed.
As the learner becomes proficient in the performance of tasks in successive
more complex blocks, he gains more marketable competencies that are indenti-
fiable as the lower level job qualifications of a specialist, while working
towards higher skills. This provides an oppurt,Inity for even the slow stu-
dent to eventually gain sufficient Gkills LO perform adequately as a special-
ist at some level in the occupation, despite Lhe fact he may lack the ability
to complete the program. The same holds true for the learner who has pro-
gressed satisfactorily through "several" initial blocks of occupational in-
struction (depending upon the program) and then for Lome valid reason is unable
to complete the program or must leave school. Such flexibility in a program
of instruction permits the maximum number. of students to benefit from the in-
struction. Standardized sequences of instructional block presentation also
ensure that lateral articulation can be practiced between the high schools of
a local area and simplifies vertical articulation of subject matter with the
local post-secondary institution.

8. Provides a listing of equipment required to conduct the program of instruction.
Equipment listed is that considered to be the type and quantity ese.tial for
the conduct of instruction leading to job qualification in the occupation, with
the class limited to the size stated. If class size exceeds the number for which
the equipment is provided, instruction will normally be degraded or take longer.
In some cases, expensive items of equipment, that have limited use, can be
shared between schools, if adequate transportation and scheduling support is'pro-
vided by the county school office. In some 'instances it may be possible to delay
teaching of several tasks involving special equipment and then arrange to take
the class to the location of such equipment for instruction.

9. Provide a list of standardized performance test items to be used in the
of occupational proficiency. The test items attached to each block

of instruction are for the most part "outline type" test items, showing the
test objective, since they lack the specific detailed information which must
be provided for use as a performance evaluation vehicle. This would be pro-
vided at the time of use. These test items are designed to be valid and re-
liable means of evaluation of proficiency in the performance of a specific task.
Performance standards are provided with each test item. The test items listed
cannot be easily compromised, as long as the specifics are not provided, and
could be used as study guides.

10 It is recognized that there may be unlisted tasks that some employers may re-
quire the worker to do in the occupation, when in their employment. The tasks
listed are the minimum requirements for qualification for the job under average
circumstances on a regional basis. The tasks are not limited to a specific
area employment situation or employer. Instructors may teach more skills and
re]ated technical information than is shown in the guides. Such information
should be limited to the students who have completed the requirements for the
tasks concerned in the instructional objectives guide. Normally the addition
of tasks to those in the guide should be based upon local committee agreed
area requirements and be taught by all schoois teaching the block of instruction.

11 Up-dating and correction of items in the instructional objectives guides:
Teachers/instructors are encouraged to view the instructional objectives guides
critically in an effort to ensure that the contents are valid and current with



business and industry requirements. Recommendations for change or correction
should be submitted to the executive secretary of thelOmmittee, who should
then assemble and present them to the advisory and program committee as a
whole, for review and possible adoption.

12 Instructional Blocks (Duties): Under normal circumstances the instructor/
teacher should not plan to conduct instruction in a given articulated block
of instruction unless the capability exists to conduct all of the instruction
to meet the instructional objectives, with the result that the successful
learner is occupationally qualified to perform the tasks identified with the
block. This of course means that in several cases the high schools will lack
the capability to conduct a full program of instruction owing to lack of re-
sources or instructor time. In such situations, the successful learner, on
leaving high school and certified as qualified as a limited skill specialist
or lowei level job in the occupation can seek employment at that level or he

can go on to the local post-secondary ilatitution and complete the program.
The front cover sheet for each block of instruction shows the total instruc-
tional contact time allocated for high school instruction and for the post-
secondary institution. In most cases, the high schools are allocated more
time for the same instructional block owing to the usually large classes,
limited physical resources, often less learner maturity, at times less lab-
oratory time, and more administrative interruptions. However, there may be
instances where the high schools are allocated less time-in a given instruc-
tional block. This is caused by the fact that the post-secondary institution
covers the block (Automotive Electrical Systems) in its entirety,_for occupa-
tional qualification, whereas the high schools will be expected to cover only
that part related as a prerequisite or parallel to another block. In this
case, conduct of a portion of the block instructional objectives is appropriate.
The overall philosophy to be applied in occupational programs is that it is
better to ensure that the Learner is fully qualified to perform all of the
tasks in a limitee group or blocks or modules in an occupation and qualify as
a specialist, than to be only familiar with a large number of tasks and occupa-
tionally qualified to perform none of them.

13. Most occupational programs will contain certain basic blocks of instruction
without which a student would not be considered occupationally qualified at
any level. Such blocks are normally, identified, as blocks 0.0 to 1.0' and on
occasions blocks 2.0 and 2.5. Such blocks usually are base blocks and should
bey taught early or first in the program sequence.

Prepared and Pub
of Occupational
tutes/Community
North Carolina,

lished by: Occupational_Education Research Project, Articulation
Education Programs Between Secondary Schools and Technical InEti-
Colleges; c/o James Sprunt Institute, P. O. Box 398, Kenansville,
28349; C,..:rlyle P. Woelfer, Ed.D., Project Director.



ARTICULATIN RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOM)TIVE MECHANICS

BLOCK OR DIVISION: Introduction to Automotive

Technology 0.0

SUB-BLOCK OR DIVISION: 0.0 SHOP OPERATIONS AND

SAFETY

TASK (In Order of Complexity)

0.11 Practice shop safety. (Fire, cleanliness,

orderly work area, lifting, acid, good

ventilation, etc.)

0.12 Follow required procedures for shop hazard

emergencies, (Burns, electrical shock, in-

jury, poison, carboy monoxide, fumes, etc,)

0.13 Identify, learn hm. to use properly, and

maintain common hEid tools and measueng

devices.

0.14 Identify and learn how to use properly ite

of common shop equipment. (Jacks, lifts,

air compressors, etc.)

0.15 Identify and learn how to use properly ite

of common use shop machinery. (Grinders,

'drills, etc.)

0,16 Be familiar with and able to apply correctl

Standard Shop Operating Procedures, ,(Flat

Rate Manual, Job Orders, Parts Requisitions

Common Shop Terminology (jargon)).

0.17 Identify and learn use(s) of standard auto-

motive fasteners.

Frequency that average

worker will ba required

to perform the task.

Level of diffiulty:

normally perfornei by

skill. level or ltvels checked,

MONTHLY

OR 1.1,15 WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X X

X X

X X

X X

,

3 X K

1 X Y

)

X X.



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

SUB-BLOCK OR DIVISION: 0,20 The Motor Vehicle:

Assembly Identificatim Assembly and Vehicle

Mechanical Operation and Driver Maintenance.

TASK

0.201 Lubrication an47Tires: Know types, purpose

application, and operator maintenance.

0.202 Cooling System: Know purpose, operation,

major parts, and operator maintenance,

0,203 Braking System: Know purpose, operation,

major parts, and Dperator maintenance.

0.204 Fuel System: Know purpose, types of fuel,

system operations, major parts, and oper-

ator maintenance.

0.205 Steering System and Front End: Know purpos

operations, major parts, and operator main-

tenance. .

0.206 Power Train and Manual Transmission: Know

purpose, operations, major parts, and oper-

ator maintenance.

0.207 Engine: Kncw purpose, operations, major

parts, and operator maintenance.

0.208 Automobile Heaters and Air Conditioners:

Know purpose, operation, major parts, and

opentor maintenance,

0.209 Autoiatic Transmission: Know purpose, .

2 operation, major parts, and operator

maintenance.

Frequency that average

worker will be required

to perform the task.

Level of difficulty:

normally performed by

skill level or levels chJtked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X X

X

X X

X X

e

X

X X

X

- _

X X

, X X

,;,,,



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

SUB-BLOCK OR DIVISION: 0.20 (Con't.)

TASK

0.210 Automotive Electrical Systems: Purpose,

operations, major parts, and operator

maintenance.

0.211 Emissions Control: Learn Purpose, operation

major components, and operator maintenance.

SUB-BLOCK OR DIVISION: 0.30 The Automotive

Technician

0.31 Know Opportunities and job availability for

the Automotive Technician.

0.32 Know how to get a job, hold a job, and earn

advancement. (Good references, first im-

pressions, reliability, quality performance,

etc.)

,0.33 Know how to meet people and to be accepted

by fellow employees.

0.34 Know the technician's responsibil'ties

toward his employer, the customer, and his

craft. (The work ethic, honesty, legal con-

cerns, public relations, the shop image, etc

NOTE: Block 0.0 contains the essential General

Information and Vbcational Guidance for

Automotive Program\ Time permitting,

"History of the Au06obile" may be added.

Frequency that average

worker will be required

to perform the task.

Level of difficulty:

normally performed by

skill level or levels checked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X

X

,X

X

x

,

)

X X

X X

,

.

X X

...

.

i

,

1 T 2 7



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

'AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: LUBRICATION AND VEHICLE

OPERATING MAINTENANCE 1,0

TASK (In Order of Complexity)

1,01 Change oil and filters.

1.02 Lubricate vehicles and equipment. ,

1.03 Remove, repair or replaCe tires, maintain

equipment.

1.04 Winterize vehicles.

BLOCK OR DIVISION: COOLING SYSTEM MAINTENANCE

AND REPAIR 2:0

2,01 Check coolant freezing point,

.2.02 Inspect and replace water hoses,

2.03 Pressurize and inspect coolant system,

2.04 Test and replace thermostat.

2.05 Check overflow tank and accessories.

2,06 Remove and reinstall radiators.

2,07 Chemically clean and flush cooling system,

2.08 Replace water pump.

2.09, Replace freeze plugs.

)

2.10 Inspect, replace and adjust belts.

2.11 Inspect, remove and replace fan clutch,

Frequency that average

worker will be required

to perforM'the task,

Level of difficulty:

normally performed by

skill level or levels checked,

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X

X

X

)1'

X

X

X

X

X

X

X

X

X

X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X4,,

X

X



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION:. AUTOMOBILE HEATER MAINTENANCE

AND REPAIR 3.0

(Performed in conjunction with Block 9.0)

TASK

3.01 Inspect and replace defroster hose,

3,02 Service heater control components,

3.03 Replace heater water control core,

3.04 Service or replace circulating heaters.

3.05 Diagnose heating system malfunctions,

BLOCK OR DIVISION: BRAKING SYSTEM MAINTENANCE AND

REPAIR 4,0

4.01 Adjust brakes,

4,02 Adjust hand brake linkage.

4.031 Free up parking brake cables.

4.032 Replace hand brake linkage.

4.041 Bleed brakes.

4,042 Service brake warning system,

4,043 Service brake metering valve,

4.05 Inspect, repair or replace self-adjusters.

4.06 Replace brake hoses and lines.

4.071 Inspect and replace brake pads (disc brakes)

J'

Frequency that average

worker will be required

to perform the task.

Level of difficulty:

n,rmally performed by

skill level or levels checked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST ,

INTER-

MEDIATE HIGHEST

X .X X X

X X X

X X X

X X X

X X X

X X

X

X X

X X

X X

X X

X X ,.

X X

X X

X X



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: 4,0 (Con't)

TASK

4.072 Inspect and replace brake shoes.

4.081 Inspect and turn rotor if necessary

(disc brakes).

4.082 Inspect and turn brake drums.

4.083 Radius grind brake shoes,

4.09 Repair or replace wheel cylinder.

4,10 Repair or replace master cylinder.

4,11 Repair or replace hydraulic power cylinders

and valves.

4,12 Perform operational brake inspections.

BLOCK OR DIVISION! FUEL SYSTEM MAINTENANCE AND

REPAIR 5.0

5,01 Inspect, service, or replace carburetor.

air cleaner.

5.02 Clean or replace fuel filter units,

5.03 Remove, service, or replace fuel pumps or

fuel lines and hoses.

5.04 Install carburetors,

5,05 Inspect and measure fuel flow and pressure

of system.

Frequency that average

worker will be required

to perform the task.

Level of difficulty:

normally performed by

skill level or levels checked.

(

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X

x

X

X

X

X

X

X

X

X

X

x

,

X

X

X

X

X

X

X

x

X

!

X

33



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: 5.0 (Can't)

TASK

5.06 Adjust carburetor.

5.07 Inspect, clean and adjust choke unit

(automatic and manual).

5,08 Inspect, service, or replace gas tank, cap

and sending unit.

5.09' Repair or service carburetors.

5.10 Analyze fuel injection problems by means o

electrical diagnostic equipment.

BLOCK OR DIVISION: STEERING AND FRONT END

MAINTENANCE AND REPAIR 6.0

6.01 Lubricate the front and rear suspension.

6.02 Replace belts and set tension.

6.03 Adjust worm and sector in steering box.

6.04 Repair or replace manual steering componen

6.05 Repair, rebuild, or replace power steering

components.

6,06 Repair or replace tilt and telescoping and

ccllapsible mast jackets.

6.07 Perform visual inspections of suspension

systems.

6.08 Replace shock absorbers and mounting.

31

Frequency that average

worker will be requir

to perform the task.

Level of difficulty:

normally performed by

skill level or levels checked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X X

X X

X
X

X X

X X

X X

X X X X

X X X

. X X X

X X X

X

X

:',

X

X

X

1 r,



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: 6.0 (Con't)

TASK

6.09 Replace front wheel bearings grease seal.

6.10 Repair or replace rear suspension system.

6.110 Inspect and repair front suspension systems

6.111 Replace pivot points on steering linkage,

6,112 Rebush king pins or link pins.

6.113 Replace ball joints.

6.114 Replace front suspension control arms and

bushings.

6.115 Adjust or replace torsion and ,trunion bars'.

6.12 Balance wheels and tires.

6.131 Inspect, adjust and repack front wheel

bearing.

6,132 Inspect and replace steering spindles.

6.14 Inspect and align front end.

6.15 Inspect and align rear end.

Frequency that average

worker will be required

to perform the task,

Level of difficulty'

normally performed ly

skill level or levels checked,

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTEF.-

MEDIATE HIGHEST

X X

X X

X X

X X X

X

X X

X X

X X

X

X X

X X X

X X

X X



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: DRIVE TRAIN AND MANUAL

TRANSMISSION 7.0

TASK

7.01 Lubricate U-joints.

7.02 hubricate speedometer cable drive gear avid

housing.

7.03 Repair or replace slip-joints or U-joints.

7.04 Replace drive-line seals.

7.05 Test and replace out-of-round drive shaft.

7,06 Inspect drive shafts, U-joints and center

bearing.

7,07 Replace manual transmission gaskets

seals (in-car repairs). '

7.08 Replace pilot bearings.

.7.09 Replace airowout'bearings.

7.10 Replace transmission mounts.

7 11 Adjust mechanical-type clutch.

7.12 Adjust external shift linkage on manual

transmissions.

7.13 Inspect shifting.

7.14 Perform operatilnai manual transmission.

inspections.

33

Frequency that average

worker will be required

to perform the task.

Level of difficulty:

normally performed by

skill level or levels checkA.

MONTHLY

OR LESS

_
WEEKLY

...

DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE RICHEST

X X X X

X X X X

X X X

X X X

X X

X

X

X ,

K

X

X

i

X
X

X

X X

X X

K

, X

.
,

(.1!)



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR 'DIVISION: 7.0 (con't)

TASK

7.15 Replace mechanical type clutch,

7.16 Replace a manual transmission

7,17 Rebuild manual transmission (major repairs).

7.18 . Replace rear-axle shaft, bearings and seal.

7.19 Replace pinion seal.

7.20 Replace differentials,

7.21 Overhaul differential.

7.22 Perform operational inspections of differen-
____

dais.

7.23 Road test inspections of differentials.

BLOCK OR DIVISION: ENGINE-MAINTENANCE, REPAIR, AND

OVERHAUL 8.0

8.01 Clean engines.

8.02 Inspect exhaust systems.

8;03 Inspect or remove and replace exhaust mani-

folds.

8'.04 Remove and replace engine mounts.

;1.051 Perform operational inspections of positive

crankcase ventilation systems.

3.052 Repair or service crankcase ventilation

systems.

Frequency that average

worker will br, 'required

to perform the task.

Level of difficulty:

normallylerformed by

skill level or levels checked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X X

X

X
X

X X X

X X X

X X

X

X

,

.

X 0

b

X

X

,

X

X

X

X

X X

41

X X

X X

,



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: 8.0 (Con't)

TASK

8,061 Run compression test.

8,062 Perform cylinder leakage test.

8.063 Perform cylinder balance test.

8.064 Diagnose valve train and head malfunctions.

8.07 Clean engine parts and make visual check for

condition.

8.08 Remove and replace pan and valve covers.

8.09 Perform operational inspections of engine

lubrication systems.

8.10 Remove and replace gaskets and seals.

8.11 Remove and replace head gaskets.

8.12 Inspect head for warp.

8,131 Adjust valves,

8.132 Remove and replace valves.

1

8.14 Grind Valves.

8,15 Resurface valve seats.

8.16 Remove and replace valve lifters.

8.17 Remove and replace valve guides,

Frequency that average,

worker will be required

to perform the task.

Level of difficulty:

normally performed by

skill level or levels checked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X x

,

X

X X

X X

X X

i

)..

1.

X X C

X X

X X

X X

1,

41 X'

X

X

X

, X

X

X
i

X X

X, X

,X (Job for Machine Shop) x

1



ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: 8.0 (Can't)

8.18 Remove and replace valve seats.

8.19 Machine valve guides for special seals.

8.2D Remove and replace oil pumps.

8.21 Repair oil pumps'.

8.22 Remove and replace timing gears and chains.

8,23 Remove and replace flywheel.

8.24 Remove and replace flywheel ring gears.

8.25 Remove and replace engines from vehicles. .

8.26 Remove ald replace connecting rods and

bearings.

8,27 Remove and replace pistons.

8.28 Remove and replace rings on pistons.

8.29 Remove and replace crankshaft and bearings..

8.30 Inspect crankshaft and connecting rod

assembly using micrometers and other equip-

14 meet,

.8,31 Inspect and correct bearing fit.

8.32 Remove and replace camshaft.

8.33 Remove and replace camshaft bearings.

Frequency that average

worker will be required

to perform the task.

Level of difficulty;

normally performed by

skill level or levels checked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X (Job for Machine Shop) X

X X
.

X X

X X

X X

X X
I.

N

X X 'C

X

X X .

X X

X

X

X X

X X

X X

X X
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ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: AUTOMOBILE HEATER AIR CON-

DITIONER MAINTENANCE AMD REPAIR 9,0

(NOTE: Block 3.0 Tasks performed !I conjunction wit

Block 9.0)

TASK

9,001 Service heater and air conditioner control

components,

9.01 Discharge system.

9.02 Remove and replace air conditioner fan motor

9.03 Remove and replace dryer in air conditioning

unit,

9.04 Service air conditioner control cables and

7--- switches.

9,05 Remove and replace freon control valve in

air conditioning unit.

9.06 Remove and reclace expansion valve in air

conditioning unit.

9.07 Remove and replace compressor seals.

9,08 Remove and replace condense,r in air con-

ditioning unit.

9.09 Remove and replace evaporator in air con-

ditioning unit,

9.10 Repair or remove and replace air condition-

ing compressor,

9.11 Install air conditioners in vehicles.

4'

Frequency that average

worker will be required

to perform the task.

Level of difficulty:

normally performed by

skill level or levels checked.

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X

X

X

X

X

X

X

X

X

x

X

X

X

I.,

X w
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X

X

X

X
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ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: 9,0 (Con't)

TASK

9.12 Pressure test, performance test, and leak

test the system.

9.13 Diagnose heating and air-conditioning

malfunctions,

9.14 Repair automatic a/c and heater systems

vacuum and electrical circuits.

BLOCK OR DIVISION: AUTOMATIC TRANSMISSIONS

MAINTENANCE AND REPAIR 10.0

10.011 Diagnose transmission problems,

10,012 Adjust floor shift linkage.

10.013 Adjust linkage from steering column to auto-

matic transmission,

10,014 Adjust linkage from engine to automatic

transmission.

10,02 Clean and visually inspect transmission,

10,03 replace or adjust modulators,

10,04 Service filter and check transmission

cooling system,

10,05 Replace or adjust neutral switch,

4s

Frequency that average

worker will be required

to perform the task.

Level of difficulty:

normally performed by

skill level or levels checked,

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

X

X

X X,

X

X X
H

.0

X

X X X

X X X

X X X

X X X

X

.

X

X

X

x
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, AND REPAIR 10.0 (cont'd,)

TASK:

10,06 Make external adjustment of bands on auto-

matic transmissions.

10,07 Remove and install automatic transmission,

10.08 Remove and. replace external seals, gaskets,

and lines on automatic transmissions,

10.09 Inspect and remove rand replace converter,

10.10 Inspect and repair front pump and components,

10.11 Make internal repairs and adjustments on auto-

' matic transmissions.

10.12 Perform operational automatic transmission

inspections.

BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS

MAINTENANCE AND REPAIR 11,0

11.01 Clean, gap, and test spark plugs.

11.02 Replace light bulbs,

11.03 Replace flasher units.

5
')

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

x

x

x

x

x

x

x

x

x

x

x

x

INTERMEDIATE

x

x

x

x

HIGHEST

x

x

x

x

x

x
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BLOCK OR DIVISION; AUTOMOTIVE ELECTRICAL SYSTEMS

MAINTENANCE AND REPAIR 11,0

(cont'd.)

TASK:

11.04 Test, service or replace batteries, cables, and

battery boxes.

11.05 Perform operational inspections of lighting

and electrical systems.

11.06 Remove and replace stop-light switch.

11.07 Adjust headlights.

11.08 Adjust, remove, repair, or replace back-up

light switches.

11.09 Set ignition timing.

11.10 Remove and replace generators or alternators.

11.11 Remove and replace starters.

11.12 Repair starters and solenoids.

"11.13 Repair generators or alternators.

/

11.14 Repair or fgove and replace charging system

regulators.

(,,

MONTHLY

`OR LESS WEEKLY

.

DAILY

MORE

OFTEN

.

LOWEST

:

INTERMEDIATE HIGHEST

x
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BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS

MAINTENANCE AND REPAIR 11.0

(cont'd.)

TASK

11.15 Analyze malfunctions in the cranking system.

11,16 Remove, repair, replace and adji,- dis-

tributor.

11.17 Remove and replace turn signal switches:

11.18 Remove and repair windshield wiper mechanisms

or controls.

11.19 Remove and replace fuse block assembly.

11.20 Remove and replace chassis and under-hood

wiring.

11.21 Test and rewire dash units.

11.22 Test and repair automatic alarm systems of

safety items.

11.23 Test and repair cruise control units.

11.24 Evalaate alternator, generator and regulator

output.

11.251 Analyze or adjust engine performance using

engine analyzer.

J1
4

k)

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST INTERMEDIATE HIGHEST

x

x

x

x

x

x
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x
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x
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BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS

MAINTENANCE AND REPAIR 11.0

(cont'd.)

TASK:

11.252 Inspect and test secondary circuit leads,

plug wires, dist-fibutor cap, and rotor.

11.253 Inspect and repair ignition switch,' resistor,

wiring, coil, points, and condenser of the

primary circuit,

11,254 Locate and repair shorts and open circuits

in wiring.

11,255 Test, service, repair or replace components

of electronic ignition systems

11.26 Perform complete engine tune-up.

5

MONTRY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST INTERMEDIATE HIGHEST

x

x

x

x

x

x

x

x

x
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ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: Emissions Control 14.0

TASK:

14,01 Know the air pollution problem.

14.02 Know factors involved in and contributing

to automotive emissions,

14.03 Know types and method of operation of

common emission control systems and how

to identify each.

14,0, Service, repair or replace positive

crankcase ventilation systems.

14.05 Service, repair ,)r replace fuel evapor-

ation systems.

1L.06 Service, repair or replace air injection

systems.

14.07 Service, repair or replace thermostatic

air cleaners.

14.08 Service, repair or replace exhaust air

recirculation systems,

14.09 Service, repair or replace engine modi-

fication sy ems.

14,10 Know impact of emission control systems

on engine operations.

14,11 Know impact of engine operations on

emissions control systems.

5(3

Frequency that average

worker will be required

to perform the. task.

Level of difficulty:

normally performed by

skill level or levels checked

MONTHLY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HICHES

x x x x

x x x x

x

x
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x
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ARTICULATION RESEARCH PROJECT

OCCUPATIONAL TASKS

AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: Emissions Control 14,0

TASK:

14.035 Test, service, remove and replace

cakilytic converter,

14,12 Inspect, remove and replace tail pipe

and/or muffler,

Frequency that average

worker will be required

to perform the task,

Level of difficulty:

normally performed by
'

skill level or levels checked.

MONTULY

OR LESS WEEKLY DAILY

MORE

OFTEN LOWEST

INTER-

MEDIATE HIGHEST

x

x x x
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ARTICULATION RESEARCH-PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
(DPI - High Schools - N/A)

COURSE: Introduction to Automotive Technology (Block 0.0)

COURSE DESCRIPTION: Department of Public Instruction - Currently a part of
Auto Mechanics I and Auto Mechanics II, T & I 7391 and 7392

Department of Community Colleges
AUT 1100 - Introduction to Auto Mechanics

INSTRUCTIONAL HOURS: High Schools - 180
CC/TI 176

INSTRUCTIONAL OBJECTIVES:

1. To provide occupational information to the learner regarding common auto-
motive shop hazards; shop safety practice requirements and protective
devices; fire prevention practices; and how to maintain a safe and efficient
work area.

2. To provide occupational information and training to the learner on
emergency techniques appropriate for normal automotive
maintenance shop hazards, when such hazards result in injury.

3. To provide information and training to the learner on how to identify, use
and maintain common hand tools, shop equipment, and shop machinery.

4. To provide information to L.he learner on the knowledge and performance require-
ments for st ,dard administrative procedures in an automotive maintenance shop.

S. To provide information and training to the learner on the identification of
the major assemblies of the modern automobile and the primary components of
these assemblies; the mechanical purpose and operation of the major assemblies
as part of the total vehicle; and vehicle operator maintenance requirements
and procedures.

6. To provide vocational information pertaining to the Automotive Maintenance
Industry.

7. To provide occupational information regarding the interpersonal relationships
and responsibilities of the automotive technician towards fellow workers, his
supervisors, employers, the customer, and his craft, which will improiie his
chances for a successful career.

OTIALIFICATION OR JOB SKILLS GAINED:

This block of instruction does not by itself nrovide a recognized job level quali-
fication. It is designed to provide the learner with necessary basic skills and
related technical, vocational, and general information in three foundation areas
of the Automotive Technician Program of instruction. These are:



1. Shop Operations and Safety - Provides information as to the common automotive
shop hazards and instruction in how to apply the necessary first aid to in-
juries from such hazards; how to use and maintain common automotive shop hand
tools, equipment, and machinery; and the performance requirements for ..;tandardautomotive shop operating procedures.

0

The Motor Vehicle - Major assembly and component identification and mechanicaloperation of each; plus performance of onerator maintenance requirements.

3. The Automotive Technician - Vocational guidance and information regarding theautomotive maintenance industry and the occupational opportunities for the
automotive technician.

This block does provide the successful learner with a job qualification in the
automotive service industry, as a service station specialist, when coupled with atleast Block 1.0 [Lubrication and Vehicle Operating Matntenance]'and Block 2.0
(Cooling S3tem Maintenance and Repair], of the Automotive Mechanics Program.
This qualifidation should be confirmed by evaluation of demonstrated performance
and knowledge of related technical information.

PREREQUISITES: None (Desirable - High School: I.I.E. and Occupational Interest;
CC/TI: Occupational Interest and Mechanical

Aptitude)

PERFORMANCE EVALUATION:

Standardized test items are to be used in evaluation of occupational qualification.The emphasis is upon demonstrated performance and knowledge of related technical
information. The test items are outlines and for the most part require specificsituations, data, and the automotive component concerned before use in learner
evaluation. The test items are related to the specific tasks which have beendesignated as the instructional objectives.

EOUIPMENT REOUIREMENTS:

The general equipment list is attached to the last block of this program's instruc-
tional objectives guide. Special equipment requirerr'.nts peculiar to a specific
block of instruction are attached to the instructional objective guide block con-cerned.

NOTE: All instructional times shown are "suggc ted instructional times" and include
the explanatory, demonstration, application, evaluation, and critique phases
of instruction.

f 3 3
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ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

Automotive Mechanics

BLOCK 0.0 INTRODUCTION TO AUTOMOTIVE TECHNOLOGY

SUB-BLOCK NUMBER: 0.10 TITLE: Shop Operations and Safety

TASK NUMBER: 0.11 TITLE: Know and Practice Shop Safety

INSTRUCTIONAL OBJECTIVE - 0.11: To Learn Shop Safety Hazards and Required
Safety Practices For Such Hazards.

SKILLSi (Process Objectives)

0.111 - State and list shop safety hazards.
r 112 - State, list, and demonstrate safety practices for eachhazard cited.

RELATED TECHNICAL INFORMATION:

Required safety practices for shop hazards.

REQUIRED INSTRUCTIONAL TIME: 0.11, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can list hazards and required safety practices with 90% accuracy.

TASK NUMBER: 0.12 TITLE: Know and Apply Emergency Procedures Required
By Injuries Caused by Shop Hazards.

INSTRUCTIONAL OBJECTIVE How to Perform Emergency Procedures Required By
Shop Hazard Injuries.

SKILLS: (Process Objectives)

0.121 - First aid requirements for shoo hazards.
0.122 - How to perform first aid for shop hazards.

RELATED TECHNICAL INFORMATION:

Required first aid materials. First aid manual.

REQUIRED INSTRUCTIONAL TIME: 0.12, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

Can perform the required emergency actions correctly for a given injury with
90% accuracy.



SUR-BLOCK NUMBER: 0.10 TITLE: Shop Opt:rations and Safety (cont'cl. )

TASK NUMBER: 0.13 TITLE: Identify, Learn How to Use Properly, :Ind Main-
tain Common Hand Tool.s and Measurilv. vices.

INSTRUCTIONAL OBJECTIVE 0.13: To Identify and State Purpose of Cc Auto-
motive Hand Tools 3nd Measuring Del, and
How to Properly Use Maintain Such Tools.

SKILLS: (Process Objectives)

0.131 Identification of shop tools and measuring devices.
0.132 State purpose of shop tools and measuring devices by item.
0.133,-/ How to use and maintain common shop tools and measuring devices.

RELATED TECHNICAL INFORMATION:

Tool care and maintenance.

SUGGESTED INSTRUCTIONAL TIME: 0.13 10 hours.

REQUIRED PERFORMANCE STANDARDS:

Identification and purpose of tool or measuring devices, 80% accuracy.
Demonstrate how to use and maintain tools and measuriw, devices with 85% accuracy.

TASK NUMBER: 0.14 TITLE: Identify, Learn How to Use Properly
Items of Common Shop Equipment.

INSTRUCTIONAL OBJECTIVE - 0.14: To Identify, State Purpose, Demonstrate How
To Use Properly Items of Common Shop
Equipment.

SKILLS: (Process Objectives)

0.141 - To identify and state purpose of shop equipment.
0.142 - How to use common shop equipment.

RELATED TECHNICAL INFORMATION:

Equipment care and maintenance.

SUGGESTED INSTRUCTIONAL.TIE: 0.14 2 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identify and state--purpose of shop eauipment items, 80% accuracy.
Learner demonstrates how to use properly shop equipment items with 35% accuracy.



St 15 - ,017K N0M1AER 0.10 TITLE: Shop Operations and Safety (cont'd.)

TASK NUMBER: 0.15 TITLE: Identify, Learn How to use Properly
Items of Common Use Shop Machinery.

INSTRUCTIONAL OBJECTIVE 0.15: To Identify, State Purl'ose, Demonstrate How 'Po
013e Properly Items of Common Shop MachinclEK.

SKILLS: (Process Objectives)

0.151 - To identjEy and state purpose of common shop machinery.
0.152 - How to use common shop machinery.

RELATE0 TECFNICAL INFORMATION:

Equipment manufacturer's_instructions manual.

SUGGESTED INSTRUCTIONAL TIME: 0.15 2 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identify and state purpose of items of common use shop machinery
with 80% accuracy'.

Learner can demonstrate how to use properly items of shop machinery with
85% accuracy.

TASK NUMBER: 0.16 TITLE: Know Perfo, , Requirements of Standard Shop
Operating P :ores.

TNSTRUCTIONAL OBJECTIVE - 0.16: To Identify, State the Purpose'and Use .Procedural
Guides Such as Shop Manuals, Flat ka.84. Manual,
Charts, Manufacturer's Specifications, Parts Manual,
Job orders, Parts Requisitions Forms. State Mean-
ing of Standard Shop Terms [Jargon] and How Used.

SKILLS: (Process Objectives)

0.161 - To identify and state purpose of shop operating procedures.
0.162 - How to Ilse shop operating. marivals, charts, forms and job orders.
0.163 To identicy and state use of common shop terminology.

RELATED TECHNICAL INFORMATION:

Contents,of proceftral guides cited in instructional objective.

SUGGESTED INSTRUCTIONAL TIME: 0.16, 2 hours

REQUIRED PERFORMANCE STANDARDS:

Learner c..n identify, state purpose, and use items covered during instruction
with 80% accuracy.



- 3.5 -

SUB-BLOCK NUMBER 0.10 TITLE. Shop Operations and Safety

TASK NUMBER: 0.17 TITLE: Identify:types and Know Use of Common Automotive
Fasteners.

INSTRUCTIONAL OBJECTIVE - 0.17: How to Identify, Select and Use. the Proper
Fastener for A Job.

SKILLS: (Process Objectives)

0.171 Identify Screws
Bolts
Nuts
Lock Washers
Cotterpins
Snap Rings
Keys and splines

0.172 Howto determine proper fastener for a job.
0.173 - How to use various types of fasteners.

RELATED.. TECHNICAL INFORMATION;

- Textbooks
- Manufacturer's, catalogs

Specifications Manuals

SUGGESTED INSTRUCTIONAL TIME: 0.17, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identify, state purpose of and use common autumotiVe fasteners
with 80% accuracy.



SOB -H1,OCK NUMBER:

- 4 -

0.20 TITLE: The Motor Vehicle: Assembly Identification,
Assembly and Vehicle Mechanical Operation, and
Operator Maintenance.

TASK NUMBER: 0.201 TITLE: Know Types, Purpose, Vse, and Operator Care of
Lubrication Items sand Tires.

INSTRUCTIONAL OBJECTIVE 0.201: fa :Identify Types;-State Purpose, Use, and
Perform Operator Care of Lubrication Items
and Tires.

SKILLS: (Process Objectives)

0.2011 Purpose and types of lubrication systems
0.2012 - Identify major component parts and state purpose in luhr2.cati/on

system.
0.2013 Purpose and types of tires.
0.2014 - Lubrication and tire tools and equipment.
0.2015 - How to perform operator maintenance of lubrication system and tires.

RELATED TECHNICAL INFORMATION:

See appropriate manuals and- chart.

REQUIRED INSTRUCTIONAL TIME: 0.201, 12 hours.

14,EQUIRED PERFORMANCE STANDARDS:

Learner can list.types, state purpose, use, and care of lubrication and tire
items with 80% accuracy.

CASK NUMBER: 0.202 TITLE: Know Purpose, Operation, Major Component Parts and
Operator Care of the Cooling System.

INSTRUCTIONAL OBJECTIVE - 0.202: To State Purpose and Operation of Cooling Svs-
stems, Identify Major Component Parts and State
Purpose; and Perform Therator Care.

SKILLS: (Process Objectives)

0.2021 - State purpose and operation of the cooling system.
0.2022' - Identify and state purpose of major component parts.
0.2023 - How to perform operator maintenance of cooling system.

RELATED TECHNICAL INFORMATION:

See appropriate shop manuals.

REQUIRED INSTRUCTIONAL TIMEt 0.202, 12 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identify each major component of svem, state purpose and opera-
tion, and perform operator maintenance with 80% accuracy.



SUB-BLOCK NUMBER: 0.20 TITLE: The Motor Vehicle: Assembly identification,
'Assembly and Vehicle Mechanical Operation, and
Operator Maintenance. (cont'd.)

TASK NUMBER: r).203 TITLE: Know Purpose, Operation, Major Parts and Operator
Care of Automotive Heater System.

INSTRUCTIONAL OBJECTIVE - 0.203: To State Purpose and OperatiOn of Automotive
Heater System, Identify Major Component Parts
and State Purpose; and Perform Operator Mainte-
nance.

SKILLS; (Procss Objectives)

0.2031 Purpose 2nd operation !of heater system.
0.2032 - Identification of major component parts of heater system and purpose.
0.2033 - How to perform operator maintenance of heating system.

REQUIRED TECHNICAL INFORMATION:

See appropriate shop manuals and charts.

REQUIRED INSTRUCTIONAL TIME: 0.(203, 10 hours.

REQUIRED PERFORMANCE STANDARDS:I

Learner can identify each major component of the system,-state its purpose and
operation, and perform operator maintenance with 80% accuracy.

fat
TASK NUMBER: 0.204 TITLE: Kn__oi Purpose, Cperation, Major Parts and Operator Care

of the Braking System.

\
INSTRUCTIONAL OBJECTIVE - 0.204: To State Purpose and Describe Operation of Braking

System, Identify and State Purpose of Major Com-
ponent Parts, and Perform Operator Maintenance.

SKILLS: (Process Objectives)

0.2041 - Purpose and operation of braking
0.2042 - Identification of major Component parts and purpose.
n.2043 - How to perform operator maintenance.

RELATED TECHNICAL INFORMATION:

See appropriate shop manuals and manufacturer's specifications.

\

REQUIRED INSTRUCTIONAL TIME: 0.204, 16\ hours.

REQUIRED PERFORMANCE STANDARDS:
\

Learner can identify each major component of braking system, state its purpose
and operation, and perform operator maintenance with 8n% accuracy.

\
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SUB-BLOCK NUMBER: 0.20 TITLE: Thai Motor Vehicle: Assembly Iduntification,
Assembly and Vehicle Mechanical Operation, and
OpEtrator Maintenance. (cont'd.)

TASK NUMBER: 0.205 TITLE: Know P4rpose, Types of Fuel, System Operation, Major
Parts, and Operator Care of Fuel System.

INSTRUCTIONAL OBJECTIE 0.205: To State Purpose and Describe System Operation
of Fuel System; Identify Major Parts and State
Purpose; State Types and "Characteristics of
Motor Fuels; and How to Perform Operator Mainte-
nance.

SKILLS: (Process Objef-Lives)

0.2051 Purpose afr:i system operation of fuel system.
0.2052 Identific:.tion of major component parts and purpose.
0.2053 - Sti3te t:ynes and characteristics of motor fuels.
0,2054 how to peLf:rm operator maintenance of fuel system.

RELATED TEC!-EN1CAT, INPOPTION.

See appprinte shop manuals and manufacturer's specifications.

REQUIRED INSTI3UCTICIMAL TIME: 0.205, 10 hours.

REQU D PERFORNAN(:E -',TANOARDS:

Learner can identify each ccmronent of the fuel system, state its purpose and
operation, state types and characteristics of motor fuels, and perform opera-
tor maintenance with 80% accuracy.

TASK NUMBER: 0.2Q6 TITLE- Know Purpose, Operation, Major Parts, and Operator_______
Care of Steering System and Front End.

INSTRUCTION,L OFkTECTTV1 0.206: _ToS-17212/22seand22scribepperations of
Steering System and Front End; Identify and
State Purpose of Major Component Parts; and
How to Perform Oper-tor Maintenance.

SKILLS: (Process Objectives)

0.2nEi Pu,7,ose ,)nd system operation.
0.2062 Identification of major component parts and purpose.
0.2063 - How to perform operator maintenance.

RELATED TECHNICAL (11FnRMATION:

Se aporopriate shop manuals and manufacturer's specifications.

REQUIRED INSTPVTIONAL TIME: 0.206, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identify each major component part of the steering system and front
end, state its purpose and operation, and perform operator maintenance with 80%
accuracy.



-7-

SUS- BLOCK PIPIBER: 0.20 TITLE: The Motor Vehicle: Assembly Identification,
Assembly and Vehicle Mechanical Operation, and
'Thorator Maintenance. (cont'd.)

TASK NUMBER: 0.207 ry TLi: Know Purpose, Operations, Major Parts, and Operator
Care or the Power Train with Manual Transmission.

INSTRUCTIONAL WiIECTIVE 0.207: To State Purpose and Operation of the Power
Train with Manual Transmission; Identification
and Purpose of_ Major Component Parts; and How
To Pe form Operator Maintenance.

SKILLS: (P.I.:oce:

0.2077 - St:;-ate nhrpose describe operation of the power train with manual
tr

0.2072 rd ntl i ic,,c L, F uhe major component parts and purpose.
0.2073 - How to prfrmo k.perator m;lintenance.

RELATED TECH7"JAr TNPMATTON:

See approprin shop mannals and manufacturer's specifications.

REQUIRED INSTRUCTI: 0.207, 16 hours.

REQUIRED PERFORMANCP, YTANDARPS.

Learner eon idenLiry majDr component part of the power train with manual
transmission, state its purpose and operation, and perform operator maintenance
with 80% accuracy.

TASK NUMBER: 0.20Y1 TITLE! 'low Phtpose, Operations, Major Parts and Operator
ire of P.ngine.

INSTRUCTIONAL 011:ft:CTIv 0.208: To State Purpose and DescriLe the Operation of
1.1eEngiielythelor Component Parts
and State Purpose; and how to Perform Operator
Maintenance.

SKILLS: (Process Oojectiv,:is)

0.2081 - it,oration of the engine.
0.2082 - T6entiFieaLion of the major component parts and purpose.
0.2083 - How operator maintenance.

RELATED TECHN1Ck INFORMATION:

See appropriate shop mTlrol, parts manuals, and manufacturer's specifications.

REQUIRED INSTROCTMNAJ, Tif: 0.208,- 20 hours.

REQUIRED PERFORMAN )5

Learner can idwiLify each major component part of the engine, state its purpose
and operation, ahei L-rform operator maintenance with 80% accuracy.



-8-

SUB - BLOCK NUMBER: '0.20 -cITLE: Tile Motor Vehicle: Assembly Identification,
Arisembly and Vehicle Meclianical Operation, and
Operator Maintenance. (cont'd.)

TASK NUMBER: 0.200 TI'i2LE: Know Purpose, Operation, Major Parts and Operator
Care of ,kutomobile Air Conditioners.

TNSTRnrmTnNAr. oFtl-FrTIVE 0./09: To State Purpose aild Describe Operation of
Automobile Air Conditioner; Identify and State
Purpose of Major Component Parts; and How To
Perform Operator Maintenance.

SKILLS: (Process Otrier-Aives)

0.2091 Purpose and -yt,ration of automobile air conditioner system.
Tdeniificatrion and purpose of major component parts.

0.2093 - How tr, pi_.rform operator maintenance.

RELATED TECHNICAL 1NFOY;MATIN:

See approprj.ate shop manuals, manufacturer's specifications and manuals.

REQUIRED INSTRUCTINAL TIME: C).::09, 8 hours.

r'ERFORMANCE STANDARDS/.

The learner can identify each major component part of the air conditioner
system, state its purpose and operations, and perform operator maintenance
with 80% accuracy.

TASK NUMBER: 0 210 TITLE: Know Purpose, Operatia&s, Major Parts, and Operator
Care of Automatic Transmission.

INSTRUCTIONAL OBJECTIVI% 0.210: To State Purpose and Describe Operation of
Automatic Transmission; Identify and State Pur-
pose of Major Component Parts; and How To Per-
form Operator Maintenance.

SKILLS: (Process Objectives)

0.2101 Purpose and operation of the automatic transmission.
0.2102 Identification and purpose of major component parts.
0.2103 How to perform operator maintenance.

RELATED TECHNICAL_1NFORMATION:

See app!:opr.;.ate shop manuals.

REQUIRED INSTRUCTIONAL TIME: 0.210, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

The learner can identify each.malor component part of the automatic transmission,
state its purpose and operations, and perform operator maintenance with 80%
accuracy.

?7()



SUB-BLOCK NUMBER: 0.20 TITLE: The Motor Vehicle: Assembly Identification,
AssemblX and Vehicle Mechanical Operation, and
Operator Maintenance. (cont'd.)

TASK NUMBER: 0.211 TITLE: Know Purpose, Operations, Major Parts, and Operator
Care of the Automotive Electrical System.

INSTRUCTIONAL OBJECTIVE - 0.211: To State Purpose and Describe Operation of
Automotive Electrical System; Identify and
State Purpose of Major Component Parts; and
How to Perform Operator Maintenance.

SK ILLS: (Process i',"!-)1,ectives)

0.2111 Purpose and operation of the automotive electrical system..
0.2112 Identifiatron and purpose of major component parts.
0.2113 - How to perform operator maintenance.

RELATED TECHNICAL, INFORMATION:

See appropriate shop manuals.

REQUIRED INSTRUCTIONAL TIME: 0.211, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

The learner can identify each major component part of the electrical system,
state its purpose and operation, and perform operator maintenance with 80%
accuracy.

SUB-BLOCK NUMBER: 1.30 TITLE: The Automotive Technician

TASK NUMBER: 0.31 TITLE: Know Opportunities and Job Availability for the
Automotive Technician.

INSTRUCTIONAL OBJECTIVE - 0.31: To Know Opportunities and Job Availability for
the Automotive Technician.

SKILLS: (Process Objectives)

-9-

0.311 State types of job opportunities for the automotive technician; pay, etc.
0.312 - State job availabilities in North Carolina, the demand and the supply.

RELATED TECHNICAL INFORMATION:

The Employment service Commission reports. Reports of the Independent Garage
Owners Association. Local help wanted ads.

REQUIRED INSTRUCTIONAL TIME 0.31, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner demonstrates evidence of knowing the job opportunities for the automo-
tive technician.



SUB-BLOCK NUMBER: 0.30 TITLE: The Automotive Technician (cont'd.)

TASK NUMBER: 0.32 TITLE: Know How to Get A Job, Hold A Job, and Earn Advancement.

INSTRUCTIONAL OBJECTIVE 0.32: How to Get A Job, Hold A Job, and Earn Advancement.

SKILLS: (Process Objectives)

0.321 - How to get a lob.' ((ood performance record in instructional program,
resulting in a certificate of qualification and good references. Good
attitude, make good first impression with appearance and response to
questions, etc.)

0.322 How to hold a job. (Reliability, good worker, make few mistakes, show
evidence of ability, follow instructions, etc.)

0.323 - How to earn advancement. (Quality performance, show improvement, seek
greater responsibilities, show interest in work, work on self improve-
ment, be neat in person, neat and organized in work area, etc.)

0.324 How to complete a staneard lob application form.
RELATED TECHNICAL INFORMATION:

Study shop manuals and other appropriate automotive technical references to
better prepare self and make an effort to pass tests given by the National
Institute for Automotive Service Excellence. See job application forms.

REQUIRED INSTRUCTIONAL TIME: 0.32, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner gives evidence of practicing items cited in process objectives.
Learner can list factors in getting and holding a job and qualifying for
advancement, with 90% accuracy.

TASK NUMBER: 0.33 TITLE: Know How to Meet People and To Be Accepter' Fellow
Employees.

INSTRUCTIONAL OBJECTIVE - 0.33: How to Meet People and To Be Accepted By Fellow
Employees.

SKILLS: (Process Objectives)

0.331 - How to meet people and make a good impression.
0.332 How to be accepted by fellow employees. (Be honest, do your share of

-v
the work, be willing to help others, return what you b=ow, get your
own tools, try to get along, don't pretend to be what you aren't,
practice shop etiquette, etc.)

RELATED TECHNICAL INFORriATION:

Reference material on human relations and motivation, ie: Psychology (Human
Relations and Motivation) Laird, Donald A., and Laird, Eleanor. Fourth Edition;
Gregg Division, McGraw-Hill Rook Company, New York, Dallas, 191,7.; etc. See
also Fifth Edition - Laird, Laird, Fruehlinq, and Swift - 1975, zame title as
Fourth Edition.

REQUIRED INSTRUCTIONAL TIME: 0.33, 6 hours.

REQUIRED PERFORMANCE STANDARDS:
Learner gives evidence of applying instruction in his daily performance in class.Learner can list key items cited in the process objectives with 80% accuracy.



SUB-BLOCK NUMBER: 0.30 TITLE: The Automotive Technician (cont'd.)

TASK NUMBER: 0.34 TITLE: Know The Technician's Responsibilities Toward His
Employer, The Customer, and His Craft.

INSTRUCTIONAL ORJECTIVT - 0.34: To Know Technician's Responsibilities Toward His
Employer, The Customer, and His Craft.

SKILLS: (Process Obiectives)

0.341 - How to demonstrate responsibility toward or-2's employer.
0.342 How to demonstrate responsibility toward the customer.
0.343 - How to demonstrate responsibility toward the automotive service craft.

RELATED TECHNICAL INFORMATION:

Mechanic Testing and Certification Programs; See references in 0.33; rules
and policies of the Better Business Association; etc.

REQUIRED INSTRUCTIONAL TIME 0.34, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner gives evidence of practicing in class the considerations cited.in the
process objectives. Learner can list items cited as key elements in responsi-
bility to employer, customer, and craft, with 80% accuracy.

NOTE :

Special tools, equipment, and machines used for a specific task or in one block of
instruction only, should be covered in the instruction for that task or block.
Appropriate safety considerations will he repeated with each instructional objective.
Compliance with and knowledge of the appropriate portions of the Occupational Safety
and Health Act [OSHA], by all concerned, is essential.



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER:0:0 TITLE: introduction to Automotive Technology

SUB-BLOCK NUMBER: 0.10 TITLE: Shop Operations and Safety

Hand Tools:

Screwdrivers
Standard
Phillips point
Reed and prince
Offset
Clutch Type

Pliers
Combination
Water pump pliers
Needle nose
Diagonal cutting pliers
Snap ring pliers
Vise grips

Hammers
Ball peen hammers
Plastic tip hammers
Brass hammers
Rubber mallets

Chisels and Punches
Flat chisel
Cape chisel
Diamond point chisel
Center punch
Prick punch
Starting punch
Pin punch

Power Tools:

Drills
1/4"
3/8"
1/2"

Rotary brushes
Rotary files
Rotary stones

Bench Grinder
Grinding stone
Wire wheel
Buffing wheel

Wrenched
Open end
Box end
Combination
Adjustable wrenches
Pipe wrenches
Tubing wrenches

Socket Wrenches
12 point
8 point
6 point
Deep sockets
Universal joint sockets
Handles and drivers
Extensions

Torque Wrench
Allen Wrenches
Files

Flat
Round
Halfround
Triangular

Hack Saw
Fine tooth
Coarse tooth

Hole Saw
Bench Vise
C Clamp

Vehicle Hoist

Drill Press

Hydrau14.c Press

Impact Wrench

Air Chisel

Parts Washer

Hydraulic Jack



0.13

BLOCK OR DIVISION NUMBER: 0.0 TITLE: Introduction to Automotive Technology (Can't.)

SUB-BLOCK NUMBER: 0.10 TITLE: Shop Operations and Safety

Fasteners:

Screws and Bolts
Hexagon

--Square
Locking
Wing nut
Wa.,her face
Castellated
Hex cap nut (acorn)

Keys
Woodruff
Cotter key

Snap rings
Internal
Exterval

Various Shop Manuals
Flat Rate Manual
Parts Manual
Manufacturer's Specifications
Job Order Forms
Shop Charts (Lubrication, etc.)
First Aid Kit
Fire Extinguishers

Measuring Tools:

Machinist Rule
Micrometer, outside
Micrometer, inside
Telescoping Gauge
Universal Dial Indicator

ti

Tru arc
Wire
Square cut

Screw Extractor
Helicoil Insert
Thread Cutting taps & die

Cylinder Gauge
Feeler Gauge
Straight Edge
Vernier Calipers

Working Models:

To improve instruction in Sub-Bick 0.20 it is strongly recommended that an effort be
made to obtain working major assemblies mounted for display and instruction. These
should be separated from the vehicle where appropriate. This should be in addition to
a shop vehicle. Many autmubile dea'...2rships are willing to ari Age to provide the
assemblies at little or no cost to public institutions for instructional purposes.



ITEM::

BLOCK OR DIVISION NUMBER : 0.0 i1TLE: Intrduction to AuLel,,,liv!..: To( r,gy

00.11 a. State or list five maThr autemoLi !hop safotv hazards.
(Oral or written) (5 points)

b. Lemons-trace or list safety pr r:tii ct,cyAired to pr . k,Onv
from ha -/arils listed ato,e. (lemotra,c, ,)r puints)
STANDARD: 90% nccurac::otai. (10 minutes).

00.12 a. State or identify fi,7;- diA 1-(_:on,rod fo: c)P,:011 shot;

injuries and the inj,lry with v i i.c1T USC.J. (oral, list, cr identify)
(5 points)

b. Demonstrate how to ur-;t72 the items (11),_,ve.

performance) (10 points)
STANDA4: 90% accuracy total (10 minuiJis).

00.13 a. Identify ten common shot' too ts ,h d isplay an i numired
by the instructor. to nraI t:-(1) display) (lu poits)

b. State purpose of tools identified. (written or oral) (10 points)
c. Demonstrate proper use' of five tools identified and user care

required. (applied perforrnce) (5 poin)
STANDARD: 80% accuracy total (10 minutes).

00.14 a. Identify and state purpose of ten items of coinnion shop equipment
designated by the instructor. .(wriLLen or/G 1a1 from display)
(10 points)

b. Demonstrate proper us,: of five items identified. (applied per-
formance) (10 po].nLI

c. Demonstrate proper user :maintenance of the five items used above.
(applied performance) (5 points;
STANDARD: 80% accuracy total. (15 minutes).

Shows ability to use 80% of teems correctly for
appropriate purpose and perform user maintenance.

00.15 a. Identify and state puree - ;e of five common shoe iAncilncL. desig-
nated by the im,tructor. (written or oral from displa,-) (5

points)
b. Demonstrate or state pro--)ar use of five shop machines identified

above. (applied perform-nice or oral) (10 points)
c. Demonstrate proper user maintenance of five shop machines identi-

fied above. (demonstration applied performance) (5 points)
STANDARD: 80% accuracy total (15 minutes).

00.16 a. Identify five standard shop Operating pr dures or procedural
guides. (oral or written) (5 points)

b. Demonstrate proper appliation or use of five standard procedures,
use of parts manual, flat rate manual , etc.; ie:
1) Given names, model, -'ear, and manuf:acturer of 'cwo automotive

parts, find part numher3 in appronriato parts catalogue.
(performance and written) (4 points)

2) Determine manufacturer's specifications from manual for
adjusting two common automotive components as given by-in-
structor. (perormanco and written) (4 points)

3) Determine flat rate from manual for one specific repair job



11 t.,11; ( _on . )

BLOCK OR DIVI:40N NUMBER 0.J Lots Ludt: ; ' afatooti ye To;

TASK
spe(. f1:d by ins :re

TANDARD: 8U,' tot,J.1

00.201 a. 1 fi major r()mront.ni 5 I v :1 ; t ,) nir] [And stoLe
pur,ott.- of (01.11 or:

b . l'emor-i.,-;tra Le ripe clrer t
. ) 1 1 1 H V H i ! ! 1

t r.n t.erq ::1 . (1: 7 it.$)
STANDARD: c.otTect (10 mianfe:-:`,.

00.202 a. Idr-tt i :111(1 p41' ;.! 0,t) '
,

v. Loin in vel.icle specifiet. (ori.11. i. urittcn) (t) n nti5)

ret.7form minioum (pp í'd

performance) (2 points
STAIID71't1): correct 5 H nure,-;

00.203 IcienL;_1> and '-;tia,..(. H

heat Log syst mi it: vli in ; i I L .H1

(oral or writ1.t::n and apeiled tt:71,trm,t(:.11
STANDARD: 80';;; cortrect (1; mjuute).

00.204 Identify and state priTda( f'tt is com,d C

automotive power bi:ak,--t Kora:
or written and appflea performanee (,0 n, in H

STANDARD: 8C correct (10 minuteL-3).

00.205 x. Identify 00 and site purro; H SitJe wejer eompeuentS the
automotive fuel system. (Oral-ar(i am-Hied performance) (ID points)

b, List three type, or cemtton c' snm tueir characteristics
and use. (writto:1) (11) print-)
STANDARD: 807, correct (1( midn,.ts.

00.206 a. Identify and state purpo-te of five ma .:-)n-nts of Lhe

motive steering system and front_ cod de i?,,ad by insrruet,o-.
(oral and applied performance) (1_5 ri,int!)

b. Show what \follicle operei-fr can do trat routrlialte L's improving
or mninrat-liv, oasf, of (written or ordi) (') points)
STANDARD: 602,'. correct (10 ismui:rx

00.207 a. State purpose of power train and manual trrosmission assembii.
(oral or written) (4 poinfs)

b. Identify and state purpose of five major components of the manual
transmission and three major emronn't-1 of tHe train as de-
ignated hv the instructor. (era! or wr1tren) (16 points)
STANDARD: 807, correct total (10 minutos).

00.208 a. Identify and explain the ovt 1mm ot oeorat.ion of standard,
oline -powered automobile efd,:tii4:. (coH Yritte) (P pointn)

b. 'dent i fy and stains the p trlu it, 1 1 %-c, j r ()InF.I1 t H if tin'
gasoline enpf7;e !-0, 11,e 11-,5-71-5i.1 cr. S .vrhict

or engine) (10 points
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TEST ITEMS AUTOMOTIVE MECHANIC

BLOCK OR flv-nlom 7n.0 TITLE: Introduction to Automotive Technology_

SUB -BLOC: NUMIWP.:0.20 TITLE: The Motor Vehicle: Assembly Identification,
Assembly and Vehicle Meckanical Operation and
Operator Maintenance.

TASK NUM:,,,i;d.:H21)1 TLE: Know Types, Purposes, Use, and Operator Care of
Lubrication Items and Tires.

Related Techrical Information:

(Select (:(,r1(7L answer, show choice by circling the correct letter).

1. Jhe Livo main types of tubeless tires are the

a. belted and unhelted
b. belted bias and radial.
c. belted-radial and bias-ply.

2. According to many tire experts, the tire that gives the best mileage is

a. belted bias tire,
b. belted-radial tire.
c., bias-ply tire.

3. It is OK tc use regular snow tires on the rear provided the front tires are

a. belted radials.
b. not belted radials.
c. tubeless tires.

4. With the tubeless tire, the air is retained between the

a. tube and rim.
b. tire casing and rim.
c. tire.tread and casing.

5. Wear on the tread shoulders indicates the tire has been

driven at high speed.
D. operated iunderinflated.
c. operated overinflated.

6. Wear.on center of the tread indicates the tire has been

.a. driven at high speed.
b. operated underinflated.
c. operated overinflated.

8



TEST ITEMS (Con't.)

7. When removin a wh.1 from a oar, loosen the nuts

a- before jacking up the car.
b. after jacking up the car.
c. after rerrwving the tire flom the rim.

8. The oil thLt_ most car manufacturers recommend is

a. 30 wt HD.
b. 20 wt ML.
c. 10/40 wt.

9. The automobile shoula be lubricated

a. when the customer gets around to it_
b. every 6 months or 25,000 miles.
c. as per manufacturer recommendations.

10. After changing the oE and filter, the oil light should go out in less than

a. one minute.
b. two minutes.

30 seconds.
d. 45 5;econds.

Note: The above test it2ms may also be used with Block 1.0, Lubrication
and Vehicle Operating Maintenance, to test knowledge of related
tcxhajcal information, for that block.



TEST ITEMS AUTOMOTIVE MECHANIC

BLOCK OR DIVISION NUMBER: 0.0 TITLE: Introduction to Autpmotive TechnoLlay

SUB -- BLOCK NUMBER: 0.20 TITLE: The Motor Vehicle: Assembly\Identification

TASK NUMBER: 0.202 TIT,,E

Assembl and Vehicle MechaniCal 0 eration and
Operator Maintenance.

Know Purpose, Operation,.' Major Component Parts and
pperator Care of the Coolin& System

Related Technical Information

Multiple Choice: (Select correct answer, show choice by circling the correct
letter.)

1. The water pump is driven from the

a. camshaft.
b. 'engine fan.
c. crankshaft timing
d. crankshaft pulley.

2. The device in the cooling system that restricts water circulation when the
engine is cold is called

a. pump.
b. bypass.
c. thermostat.
d. pressure cap.

3. Two types of antifreeze are alcohol base and

a. neptane
b. ethylene glycol.
c. tetraethyl.
d. octane.

4. The device in the cooling system that increases the boVing point of the coolant
in the radiator is called the

a. pressure cad,
b. waiLer pump.
c. bypass valve.
d. atmospheric valve.

5. Many cars with automatic transmissions use tran ;fission oil coo19.rs with
cooler tubes located in die radiator

a. bottom tank.
b. top tank.
c. expansion tank.
d. clearing Lank.

8')



TEST ITEMS (Con't.)

6. The thermsiat is loated between the

a. wate' pump and engine.
b. ri,diator and water pump.
c. t.L.p cif engine and radiator.
d. wJ.ter hump and water jackets.

7. Pressl,ri2inp, the cooling system increases the boiling point of TA.ter, foreach added pound of pressure, about

a. 4.25°F.
b. : 3°C.
c. 15 PSI.
d. 250°F.

8. Two types of radiators are

a. tube-.and -fin & ribbon cellular.
b. down -Flow and cross-flow.
c. expansion-type and sealed-type.
d. full-flow and restricted--flow.

9. Two types of cooling systems 01.-e liquid-cooled and

a. water-cooled.
h. air-cooled.
c. antifreeze-ooled.
d. siphon cooled.

10: 7h2 purpose.of the bypass in the cooling system is to permit water tociL 'slate when the

a. thermostat is open.-
b. engine is idling.
c. thermostat is closed.
d. pump is opi.ating.

Note: The above test item,- may also be used in the testing of knowledge
of related tethnicai information for Block 2v0, Cooling System
Maintenance and Repair.

8



TEST ITEMS AUTOMOTIVE :,IECHANIC

BLOCK OR DIVISION NUMBER: 0.0 TITLE: Introthiction to Automotive Technolov

SUB-BLOCK NUi,IBER:0.20 TITLE: The Mol]or Vehicle: Assembly
Assembly and Vehicle Mechanical Qaeration, and

Maintenanc2.

TASK NUME.i:R0:_20j TTTLE: Know Pncpcse Operation, Major Parts and Operator
Care of AkTomotive Heater System.

Related Tcchnical Information:

Multiple (hokee: (Select correct answer, show choice by circling letter a, b,
or c . )

1. In thc. sjiiirft cat iieater described in the book, there are three doors the
temperature door, (L.' air door, and the

;r-conditioner door,
b. cooler door.
c. defroster ioor,

2. Car heater problems usually result in failure of the blower to work, in leaks,
and in

a. n()

b. uo heat.
c. no air circulation.

3. The heat for the car heater comes from

a. exhaust manifold.
b. the cooling system.
c. hot air.

c's

4. The amount of heat that gets into the car interior is determined by

a. amount of air that flows through the heater core.
b. amount of coolant that: flows thron,,;n the radiator,
c. amount of air in the cooling system.

5. The valve that controls the coolant going into the heater core is called

a.. expansion valve,
b. air valve.
c. heater control. valve,

Note: The above test items may also be used in the testing knowledge
of related technical information for Block 3.0, Automobile Heater
Maintenance and Repair.

Sr.



TEST ITEMS AUTOMOTIVE MECHANIC

BLOCK OR DIVHION N111 BR: ,.00 Lntroduction to Automotivv 1. 2chnolo1>

SUB-BLOCK ;4UMBLr:: 0.2.0 TITLE: Thc Motor Vehicle: Assembly lent i f i c:1!: ion

Assembl/ and Vehicle Mechanical OperatiJn,_ad_
_92-_,.rato-: Maintenance.

TASK NUMBEP.:0.2 TITLE: Ynnw pur7)..)e Operation, Major Part.::;,_:.n1
Utrc of :11r. Braking System.

Related Technical iistorr..it on

Multiple Choice; (Sol cot cnrret answer, show choice by circling the correct
lotror).

1. The fasteFt stop ;,r11 be made with

a. the wheels roniting.
b. the wheels loilked.

2. What mJ,iteriai is used mostly fur the braking surface of brake drums?

a. cast iron,
b. steel
c. aluminum.

3. Brake bleeding is a procedure to

a. eliminate air from the hydraulic system.
b. remove excess fluid t(o reduce brake pressure_
c. filter contamination from the fluid.
d. make final brake site adjustment.

4. One of the main advantages of dis brakes over drum brakes is that the disc
brake

a. lasts longer.
b. is more fade reeii-;tant_

. weighs les.; than drum brakes_
frl. requires less pedal force to stop the vehicle_

5. Most cars with drum brakes have

a. two wheel cylinders per whc!1-
b, three wheel cylinders per wheel_
c. one wheel cylinder wheel.

6. The main advantage of a duabraki_ng system is

a. reservoir will hold more fluid.
b. f one side nF tH master cylinder goes out, you will still have brakes.
c. requires less i at Furey_ to stop the vehicle.



TEST ITEMS (Con't.)

7. The main reason that m;)st cars do not have disc brakes on Ale is

a. to.1

b. hard to adapt: ,:mergency brakes.
c. wold require too much pedal effort.

8. Primari and secondary brake linings are made of

a. the same materitls.
b. different materials:

9. When clealing hydraulic brake parts,. what type cleaning fluid suould be used?

a. alcohol.
b. cleaning solvent,
c. kerosene.

10. Friction is the same tor all materials.

a. true
b. false

Note: The above te:,:t. iris may z7lso he used in the testing of knowledge
of related technical information for Block 4.0, Braking .?stem
Maintenance and Repair.



Ti;,,n. ArromoTIvE MECHANIC

BLOCK OR FIV'SlON N0M1WR: (LOU FIT11::lutroduction to Automotic lechnoloi%

SUB -BLOCK NUMBP,R: 0.20 1:TLE: The Motor Vehicle: Assembly ldentificatio.l.
Assembly and Vehicle Mechanical O L t at on and
Operatcr Maintenance

TASK NU1iBFR:(:205 Kn,m Purpose, Tyres of Fuel Sy_tem )pnt:z.tion Maior
Parts, anti Okerator Care of Fuel. System.

Related Technical luff,rmati,n:

Multiple Choi, OelecL one sLaLement as answer and the letter.)

1. In most cars the fuel pump is driven by the

a. cranksivlit.

b. camshaft.

C. water pump.
d. vibration damper.

2. The fuel gauge sendiug unit is located

a. on the back of the instrument cluster.
b. in the engine block
c. in the fuel tank.

In order for gasoline to burn rapidly and completely, it must be

a. liquif ied.

b. in droplet form.
c. vaporized.

4. The fuel air mixture is for into the cylinder by

a. the intake stroke of the piston.
b. the compressie'l stroke of the piston.
c. the power stre..,;.,! of the piston.

5. The basic principle! of carburetor operation is

a. pressure from th._ fuel pump.

b. differences in tile air pressuri.
c. heat froM' the exhaust manifold.

6. When starting an eng i Tic, the fuel mixture .should be

a. r_ch.

b. lean,

c. average.



TEST IrEms (Cant' d.)

7. The average ftp,i/air mixt:tiro is

a. P-) paut:s air/rno part gasollae.
parts gaolittu/yne nart ai

e. 20 pa;ts air/owl part gasolilo.
d. 8 parts aiv/on p.irt asolin?.

e. The efficien,:7 and o, yromy of a /ehicle are governed by

a. fool -,vstk,m a , mo.

b. th the 1W1i-i0A system.
c. Hi, above two far 'or:; phis driver habits, wind resistance, differential

ratio, type of transmission, etc.

9. The charcoal canister ,:ecovers

a. fuel vapors.
b. exhaust vapors.
C. oil vapor

..d. all of the above.

10. The carburetor air filtC?A- should be changed

a. every. 10,000 miles.
b. every six mr "hs.
c. as per manufacturer's specifications,

NOTE: The above test itrm:: may also be used in the testing knowledge
of related technical information for Block 5.0, Fuel System
Maintenance and Repair.



TEST ITEMS - AJTOMOTIVE MECHANIC

BLOCK OR 71V1SIOto NUMER. 0.0 Introduction to Automotive Technol

SUB-BLOCK NIK'IBER: (:)2.0__. TITLE: The lotor Vehicle: Assembly Idontificatior,
Assemb and Vehicle Mechanical Operationl and
0L2r.ttoi Maintenance.

TASK NUMB:,R:D.:0 ( . 'nr)ose and Describe Operations of Steerint,
;,yfitem anl FroLt End; Identify and State Purr` ose of

Cnmuinnt Parts; and How to Perform Operator
Mainienace.

Related T,..!huica; 1A1 Lou:

(Answer In Snort Wriiten (Oral,) Star_emonts)

1. What is the purpose of file stee-:ip; system?

2. Name 5 steeritw, system componens.

3. What type of luhri.ant is'used In lower steering pumps?

4. What is the purpose o the shook absorbers?

5. When should a front end be aligned?

Note: The above test items may alo be Used with Block 6.0, Steering and
Front End ninrenance and Repair, to test knowledge of related tech-
nical infermation.



TEST ITEMS NUTOMOT1VE MECHANIC

BLOCK OR DIVISION NUMBER: 0.00 TITLE. I itraduction to Automotive Technolnyv

SUB-BLOCK NUMBER: 0.20 IITLE:The Motor vehicle: Assembly identilicitiof, Asr, m iv
and Vehicle Operation, and Operator Maintenance

TASK NUMBER: .'..!07 TITLE: Power Train old Manual Transmission: Know '-ose,
Operal ions.,_ Major. Parts and Care

I. state the purpose of a trarcissiop.

2. State the purpos'' ef fo1.io4ing items A through E and C, and identify the term F.

a. Clutch disc

b. Pressm plate

c. bearing

d. Reiease yoke

e. Flywheel.

f. Free travel

g. Pilot bearing

3. Describe the clutch eperaIion in the following positions.

a. Engaged

b. Disengaged

4. List three types of pressure plates.

a.

b.

c.

5. Uritle purpose of the drive line.

5. State the purpose of the following t_rm-3:

a. Propeller shaft

b. Slip joint

o. Universal joint

d. Center bearing support:



It

IP,

1;1

'kJ V

az- to type:

,k p tt.P C rn in.

j sl.andard transmission?

lo vi of tc,1 lid h.
, Vo chi','ku'l in a dif'erent_f_al?

11. Olar o' r
Lra:0 cause vibration?

12. Olat is the vort)°, b(=arillF?

A. GVCfl 1) ,otomol,,,, 1

ri kLiaridad !:.ransmissien; 2) twin-post lift;

4 ,

Posit; VC11VLC(
c)11

lift.

Lift .
2-

vQhic,

3. he.0(1 ,E t transmission, drive shaft, u-joints,
and (.14

4,tfcfc=

bowet- ,niclo , flout
4, tha .)

croinee pcciv! accurately (100%) and safely within 15

rilillute9. (It 11° 11t3iL
1)n)Lt. 1Lem 1, 2 and 4.)

8. Given: 1) ILThcLivd transmission; 2) an owner's handbook; the

trq;noc

Find t, ,evcnrcIF:
1. 'le P' -1-ye. ;:

i

:1:1Ce, il:C:1 MS that pertain to the. power train.

2 Indl"='1te t '' gr° ,!H''' l':'ilu-,: cn the transmission and the differential.

111
form

,

t:aF-ks accurately and safely within 15 minutes.

perf012i1,,Not cuged,
response when five or more test items are



..p()),:e of !I r. r nH , n

the etly-,iiw I I ii 1,

oethod of varyin Ida! gear ratio het"

2. a- i;tutch i Pto,i(o's :t Lull between p,-essure plate and flywheel.

b. PI

and flywheel.

ee!,iag

plate.

1)1(t:-;stt; be!ween pressure plJte, clAt.01 disc,

.1 t t re I iasin, ;rin ressut ), pressure

d. R;!'e - 'lousing use*tto engage rnd disengage

e. Flywheel ,\ I act vor Lite (lin cli assembly that L. attached
to i.t

f. Free tra',01. ell 1_(1.1. tiovemeat tint Li release hear ing cont-acts

pre:An.-e P1 It c

3. a.

i lot I.;eJ r d TI cr:1;11::31itl:t= a dows for correct suppei't and alignment
of transmis:iii,n n sh.ti!

Engaged nc pro'"10 ellmps calteb disc between pressure place and Flywheel
face.

b. Diseng-d keiya, b(-':1'-ire; and 1:Akage Ased tn release pressure.

4. a. Diapny

b. Coil sprint!:

C. Centringal

5. Purpose drive lino a cirry the 'driving power From 71 the transmission to the
rear wilee].

6. a. propel '..nat connects the transmission output shaft to
the

b. Slip joLnt !--ptHr 'dint to adjust to variations In length.

c. Universal mint
break in

shaft to move up and down without

d. Center L,earliw sA17orr f s rice center of the propeller shaft when a wo-
piece drive tine ,H,d

7. Cross and roller

Note:' Writ ten used with Block 7.0 Power .rain and Manual
ro c'rflLuale knowleCge of related technical information for

luck 7.1)



Automotive Mechanic

BLOCK OR DIVi:-;!'. tt 4IT&lih 4,..up 1 TI,E: I ut rut Hy f ion to Aut.oimt VC 1 eC111101_01:,:i

SUB-IWOL H.2U 1ho Mot,u Vehicle, Assomblv ldentifixtiou,
ifi(1 Vohict: Oteration, and 2perator.Maintonance.

TASK : . : n pm (,.L Operations, 1,11j or

() AhlutLjTIVE TI.CHNOLOLY

t'10iLe Exl'auit Syst:m)

I Le-us

yrite. t !z.;-;;;I(

2. II L or t. r e t loll owing exim us CI

a. Exhaust manifold

b. Exhaust pipe

c. :luffIer

d. Tai I pipe

e. Pipe clo:-ipu

f. Pipe haileri.

Manifold Fi ii: control v vi

h. Reionator

Crossover pipe

3. Describe tho ;r ot: cO of ae mrthirolo heat control valve.

a. Engirw cold

b. Encino worn

Tost

1. Purpose of thc rsxh;itist coi-.du(t1 the burned gases from the engine, ,,L,A:uce

the noise of the e;-:hacHL, cod direot 't to the rcar of the vehicle.



,Test Answers (Con't)

2. a. Exhaust manifold = Usually cast iron; connects the engine exhaust portig'

to the exhaust pipe. A
Ott

b. Exhadst pipe - The pipe connecting the exhauSt manifold to the muffler.

c. Muffler - A unit through which the exhaust gases are passed to quiet the
sounds of the ruraing engine.

so-

d. .
Tail pipe - The exhaust pipe running from the muffler to the rear of the car.

e. Pipe clamps - Used to clamp e exhaust pipe and tail pipe to the muffler.

f. Pipe hancers Used to support thetexhaust system on the vehicle:

A

g. Manifold heat control valve - A valve located in the exhaust manifold or

exhaust pipe that deflect, hot exhaust gas around the carburetor base during

warm-I.up.
-

h. Resonator A small muffler-like device placed near the end of the tail

'pipe to provide additional silencing of the exhaust.

i. Crossover pipe A pipe used on V-type engines to connect exhaust manifolds
together to enter a single exhaust pipe.

3. a. Engine cold Heat control valve is shut to allow exhaust gas to pass under
the carburetor to bring about better fuel atomization and warm-up.

b. Eagine.warm Heat control valve is. open to allow.exhaust gas to pass out the

- 'tali pipe.

_ _

Performance Standards: 80% correct responses.



TE.T: ITE.t1S

P,I.00K OR DtVl: Purpose, Operations, Halo Parts
Operator Care of Engine.

MANE
Related TethaicAi LiO umat LI,u. Multipte circle the correct answer.

1. The geid: ratio c i!lhaf( anl LIE! crankshaft is such as to cause the

camshaft to turn

a. ( ytk.f.",.1 t..

b. kinl f I.F. 1 t,

C. t11,4 t 1.1( 1- (Ct.

2. The I-lie id va.

and

a. pull rods.

b. push roW.
c. connecting rods.

cfr! camshaft, lifters, rocker arms, valves,

3. The two types r, is v.Jve lifters are th2 solid and the

a. hydraulic-
b. rotacy.

c. hollow-

4. The automobile automotive ctic Inc is

a. an external-combusti-u
b.- an internal-comhir-:ti.)fl

c. a-two-cycle ehgine

engine.

5. Among the essential automotive engine parts are the

a. crankshaft, valves, and piston,

b. piston, rings and valves,
c. cylinder head, piston and insert,.

6. The upward movement 017 Lilt piste,: traps the air-fuel mixture and

a. ignites it,

b. exhausts it,
c. compresses it

7. The four strokes in the tour-i:ycle engine are

a. compression, combustion, intake, exhaust.
b. intake, compress ion, power, exIlanst,

c. intake, pressure, power, exhaust.

8. The two valves at Hie end ur the cdinder are called the

a. port: and poppet valves

h, intake and exhaust valves,
c. compression and power valves,

9



9. The numin r

a.

b.

c.

Tent It ems (Con ' t )

tow: or ei011
our , stx, or e: ;111.

four, si-x, or

,.an passenger car wwines is.

10. On ! , i 1 Irl Iwtweon the two banks of cylind-irs is the:

b. V eitp,ine h;I! 01.d 1 II, re

c. mait:Hd

Competency Te!,t: Re:piired)

a) The studert will idh and state the purpose of the major components

the euginc

b) The student will perform operafot maintenance on the engine.

Competency Levels: (Porforman(e Standards)

of

A. Given: 1) a head with vaives in place; 2) piston and rod assclbly; 3) camshaft;
4) crankshaft; 5) intake manifold; 6) exhaust manifold the trainee will:

1. Identify and state the purpose of the above components.

2 identify the intake and exhaust valve in the head.

The trainee will accomplish 'He prccdirg tasks accurately (100%) within 15 minutes.

B. Given: 1) an automobile; 2) several types of oil; the trainee will:

1. Open the hood

2. Check the oil

3. Select. the pf:Ter oil to he useu in this vehicle (per manufacturer's

specifications).

The trainee will accomplish the preceding tasks accurately (100%) and safely

within 10 minutes.

Note: Performance Standard:c: 80Z accuracy when five or more of items 1-10 are used.



TEsT !TENS AUTOMOTIVE MECHANIC

.f1LOCK OR Divtsro NiMEP: ;1'11,E hi_roduction to Automotivc Technology

SUB-BLOCK NAMREF: o.21) LE: Mw. or Vehicle: Assembly idertification_
Assemb and Vehicle Mechanical Operationj_arid

. _

Mintenance.

TASK NUMMR: !!!'! n I't . ()jeration, Maior Componcnt Parts and
r of AutomoDile Air Condir:ioncrs.

Related I, r HLI 1

Multiple Choic: correct anser, show choice by circlirg the correct letter. )

1. The three !ssentil:-; .o the air ()nd:_tioner are:

a. coo!er, compror_ and evapo-ator.
b. compre7;sor. eendynser and e,,,To:ntor.

C. evapor c! oil O, an. I expander

S.

2. The purpose ot the c,,mpccr is !AI compress the vaporized refrigerant:

a. before it leaves the condenser;
b. before it enters the evaporator.

c. after it leaves the evaporator.

3. In the eva-mrator, tho:

a. evaporated refri I.r.I cowed Le liquid.
b. liquid roirigerant is evapora'ed
c. evaporator valve bleeds refrigerant to the condenser.

Lis:, In the ..,,-)nd! ::;ec, the refril!,erant.

a. warms up and turns to a liquH.
b. runs toward the eupipressor.

c. loses heat and turns to a liquid.

5. Air conditioners do LIVO thing to :11,7; they

a. compress it and cool it.
b. coot it and (7117: ir.

c. humidify it and coot tr.

Refrigerant -12. boils:

a. at -21.7° F.
b. at 4-21.7° F.

c. above normal. room !emperature.



TEST ITEMS (CON'T)

7. Heat is rem, ved from the rat I by

a. 1,werinv, the pres:aire.
b. si; 11 Y, 1 L t rolvi;1! Ow cow. .11:;( r.

c. ug i hroc}r.1) the evencrat or.

8. The r, h r n Chi' ..system:

a. t;

b. rc moves me i fl-igcrant.

c. rein e:: siL Lrnp pl fi in the ; of/ igerant

9. The expaus;on v;i!,e i. tic.,igned to:

a. raise the yotritanL pre:;61.re.
b. meter the reIriRt,lant into the evaporator.
c. removes (,-;; 1 the reiligerant.

10. Cold can be cousioet,u:

a. form of enery.
b. positive force.
c. absence of heat.

Note: 80% response accuracy Eor proficiency in above items.

Competency Test: (Performance Required)

1). The student will. iden, slate the purpose of the major components of the
automotive air conditioning system

2) The student will perform operator naintenanc on the automotive air conditioning
system.

Competency Levels: (Performance Standards)

A. Given: 1) an air compre.-Isor; 2) receiver dryer; 3) evaporator; 4) condenser:
5) expansion valve; the trainee will:

1. Identify and state the purpose of the above components.
2. State the safety precautions to be observed when working on a vehicle

equipped with an air conditioner.

The trainee will accompliEn the preceding tasks accurately and safely within
15 minutes.

B. Given 1) an automobile equipped with an air conditioner; the trainee will:

1. Identify the a) compressor, .b) receiver dryer, c) evaporator, d) condenser,
and e) expansion is

2. Check the sight. fear' refrigerant charge.

The trainee will accomplish the preceding tasks accurately and safely within-

I5 minutes.



TEST ITEMS AUTOMOTIVE MECHANIC

BLOCK OR DIV'SJON NUMTR: O.f() IMF:Introduction to AutomotLyo Tochnoloay

SUB-BLOCK NUMI 0.2.h TITLE: Tht! Mo!_er Assembly
A.;omblv and Vehicle Operation and Cperator

Maimen,tnce.

TASK NUMBER: 0.210 TITLE: Aotomatic rransmission: Know Purpose Operations

Pal F nd Care.

I. The three m:tj or pa bbt rque converter are
., --------

2. The impeller dtiv.rn imuflher 'Ionuected,to the input sha the transmission.

a. True
b. Fais2

3. The impeller and tilt: Lti;-',ino are c)nucled by tic stator.

a. True
b. False

4. The function of the torque_ converter is to transmit engine crankshaft output to

the driveshaft.

a. True
b. False

5. 'A planetar gear sy:-Jtcm t:,osits of a .min gear, planetary gears and an external

gear.

a. True
b. False

6. The three basic systems in an automatic transmission are

planetary gear system and

7. The first fully automatic trunsmision on the American market was manufactured by:

a. Ford
b. Chrysler
c. Packard
d. Oldsmobile

8. Most modern automatic transmissions are:

a. two speed
b.- three speed
c. four speed

9. A servo is a device that:

a. transforms hydraulic pressure into straight line mechanical action

b. transforms mechanical action into hydraulic action

c. steps up pressure to increase hydraulic power



.i.v.yr I.! (coN r )

lu MitItlple disc e 1 ,o . e, toad of d 11..'s In ,,

automat te t,
t111

a. True
b. False

Con: c'tenc yT

a) 'the student will i i r ,,tcl stat Lite Iw rpese of the nurjor corip.monts of an,

atttoma t

b) The !Id t 1,, ,. t...rtnr urai,rti I an C e on a car equipped with an auto-

matic transthissieh.

Competency_ Love s riot St and in',

A. Given: 1) tt,r 1u , f r . 2) ;un1,u -;it i clutches; 3) stool 0. Ut.ChOS ; 4) valve

body ; !;,' rv.t.4 l'And; 7) nil plinp: t:h2 tra i nce will:.

1. Identity and state the purpose of the ah-ve components.

The trainee will aecomp 1 i sh the pre( ed :iv task within 15 minutes with 802, accuracy.

D. Given: 1) an nut umoh i I t: qu i pped with an automatic transmission ; 2) several types

of transmission Fluid; the trailiec will:

1. Check the tran.mmisi,ion fluid level.

2. Select the' t ran. 'Mt:: luid th, t is correct For the vehicle.

The trainee will aceompl!sh the procedim: tasks accurately and safely within 15

minutes with with 100

Note: When five OF ILOM!; dIMV,. are used 807, correct response is required.



Ati:.OHOTIVL:, MECHANIC

B/A/CK. OR le V NI+N/ i ntroduct ion to Antomot fee Tet:hrioleive,

SUB-BLOCK HUNl'il.11:: Vehicle: Assembly ide nti Licaf ion

and Vehicle Mechanical Operat'ion and
(Iiicrator_ Maintenance.

TASK

Related le rin i 1 ol .,

:urnose and Describe Operation of Automotive
:,;(en.; Identify and StiAc Paijose of

.Hor t, n I. Part s and now Lo ten l o cm 1212(_ra tor

I 11 t.c.11 III
. _

Multiple Choi 'o: 1.L,wor :-,nd show your choice by circling letter

,, 1,, e,,

1 Halo' om.)oneut e lectrical !-zynLem incluCe LIE..! battery,

a, geiteritor, i t ii, 10 rj. d 11 a

b. F,envrat or, r
0

.on system.

c. generator, regn La to; . -tnel t

2. The two components ol Tankillr'. motor that arc essential to its operation

are the

a. field windings and drive mechanism,
b. armature and drive ni

c. armature and field

3. The ignition fY.'!;.em :lie Lc:cry, ignition switch, spark plugs,

wiring,

a. ignition coil; and motor.
b. ignition coil, and iguiLit41

c. ignition coil, and ignition distributor,

4. The purpose oi" the.' .re!;istor bnLi L into some spark p_-I teg!7, is to

a. reduce wear of coio.oft
b. reduce radio :'nd

c. improve higil-spc(,d

5. Four indic,ILittg devicc iir-;iiiiteJ on the instrument panels of many cars are

the ammeter and itidi rattyr that. dtow

a. oit pressure, fuel i,evel, and engine temperature..

b. oil pressure, fuel temperature, and engine Lemperatu,:e,

c. oil evet, fuel pressnro, ant engine temperature.

6. When removing a 1)1tlery from a ear, first

a. disconnect the ill:ail...et, d-t-rmivat cable:

b. loosen the 'ON t te ry hold-dons
disconnect the grounded Lcimnal cable.



TEST 1TKim; Coo'i )

To mak, poss il) I i I !0:1 1 ii i usuaLly havc t. i nil ug marks on

hous.im., and the

nit I I ev or. I I vvileo I pu I '1

b f 1 \ l o r I ( H

c. i I j t ci ;hurt 1- or 11.,)&eel.

8 4. l'he J,IL pip!. e .11 II"
is to

irinary circuit of the ignit.,on system

e 4

nrc I et L csui[..sc .1111 ns all
b. reduct tory cit ui contact points during starting.
C. protect cent:t,.I points dm- :11s. engine opera tion..

9. The distributor ::11aft votatos at

a. cronkshait tTod.
b. carrsh.,ft speed

c. twice rankshaft

10. The distributor rk,lor is rounted

a. in the housinr
b. above the distrieutor cap,
c, above the breaker cam.

NOTE: The above test items may also be used with Block 11.0, Automotive
Electrical Systems, il:tintenance and Repair, to test knowledge of
related technical informatlon.



1.00

ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
4 , -N/A)

COURSE: Lubrication and Vehicle Operating Maintenance (Block 1.0)

COURSE DESCRIPTION: DepartMent of Public Instruction - Currently contained in
T'Ee I. No. 7413 - Auto Service Station Specialist

Department of Community Colleges - Contained in
AUT 1100 - Introduction to Auto Mechanics

. .

INSTRUCTIONAL CONTACT HOURS: High Schools: 21
CC/TI: 21

(Time allocations for each instructional objective are
INSTRUCTIONAL OBJECTIVES: suggested only.)

To provAe occupational gualificatitm in the performance of the following:

How to change oil and filters.

2. HO,' to lubricate vehicles and eauipment.

3. Stow to remove, repair or replace tires, and to maintain equipment.

4. How to winterize vehicles.

(Service Manuals are part ci Related Technical Infoimation on each instructional
objective page.)

JOB QUALIFICATION OR SKILLS GAINED:

This course or block of instruction when added to Block 0.0 qualifies the succes-
sful learner as an automotive lubrication specialist, to perform tire servicing,
and as a service station specialist. Occupational qualification should be veri-
fied by a written examination on related technical information followed by a
demonstrated performance evaluation (the primary means of evaluation), using
standardized test items.

PREREQUISITES:

High Schools and post-secondary schools, Block 0.0 or evidence of knowledge and
experience, verified by a demonstrated performance evaluation.

PERFORMANCE EVALUATION:

Test items (less specifics) for both written evaluation of knowledge of related
technical information and for demonstrated performance evaluation for this block
of instruction are appendices of the guide.

EOUIPMENT:

General tool lie* attached to last block. Special equipment ana tools list
peculiar'to this block is attached to the block.



ARTICULATION RESEARCH PROJECT
OCCUPATIONAL ',`;KS AND INSTRUCTIONAL RRQUIREMENTS

AUTOMOTIVE TECHNOLOGY

BLOCK OR DIVISION NUMBER: 1.0 T'ILe: Lubrication and Vehicle Operating Maintenance

TASK NUMBER: 1.01 TITLE: Change Oil and Filters.

'INSTRUCTIONAL OBJECTIVE - 1.01: How T1 Change Oil and Fi]ters.

SKILLS:. (Process Objectives)

1.011 - How to change oil.
1.012 - How to change oil filters.

AP.

RELATED TECHNICAL INFORMATION:

Know location and identification of oil filters, drain plugs, filWcaps and
dip stick.
Know viscosity and/or property of oils.
Know different type filters.
See Manufacturers Specifications.

Required Instructional Time: 1.01, 6 hours.

Required Performance Standards:

1.011 Changes oil according to manufacturer's specifications, using proper
weight and quantity of oil. No leaks. Flat rate + 20%.

1.012 Changes filter according to manufacturer's specifications, using
proper filter, tightens to no leaks. Flat rate + 20%.

1 r-3



BLOCK OR DIVISION NUMBER: 1.0 TITLE% Leal ication and Vehicle Operating Maintenance
(cont'd.)

TASK NUMBER: 1.02 TITLE: Lubricate Vehicles and Equipment

INSTRUCTIONAL OBJECTIVE - 1.02: How to Lubricate Vehicles arld Equipment.

SKILLS: (Pl*ocess Objectives)

1.021 - How to use lubrication equipment:
1.022 - How to lubricate vehicles and equipment.

RELATED TECHNICAL rNFORMAT1ON:

See Manufacturers Specifications.
Types and purposes of greases.,

Required Instructional Time: 1.02, 4 hours.

Required Performance Standards:
P

1.621 Follows manufacturer's specifications. Use proper lubricants for
vehicle part.

1.022 - mipes down all fittings prior to lubrication. Follow; prop, tihrication
chart. Cleans all fittings of excess grease. Flat rate plus 70%.

/06



131.ocK olt NUMBER.: 1.0 TITLE: huhricat:ion ind Vlicle12.12,kiat incl I'laintnance

(onl

TASK NUMBER: 1.0) TITLE: Remove, Ropairor Replace Tires, Maintain Equipment.

INSTRUCTIONAL ORECTWE 1.()3: How to Romovo, Repair or RoOace
Equipment.

.SKILLS: (Process Objectives)

1.031 - How to remove, repair or replace tires.
1.032,- How to maintain tire repair equipment.

RELATED TECHNICAL INFORMATION:

.Know safety.
Know tire construction types, characteristics arid purpoFces.
See Manufacturers Specifications.

Required Instructional Time: 1.03, 4 hours.
3

Required Performance Standards:

031 Removes and replaces tire obs'erving safety precautions, in 1/2 hour or
ess. Wheel lugs tightened to proper torque, wheel cover secure. Repairs.
t re correctly for tire problem within length of time considered reason-'
able by instructor (Approx. ). No loss of air pressure when tested
mounted on wheel, in water. Tire has prescribed air pressure.

1.032 - Tollows manufacturer's specifications.

1U~

e,
1



1.04

BLOCK OR DIVISION NUMBER: 1_0 TITLE: Lubrication and Vehicle Operating Maintenance
(cont'd,

TASK NUMBER: 1.04 TITLE: Winterize Vehicles,

INSTRUCTIONAL OBJECTIVES 1.04:

SKILLS: (Process Objectives)

How to Winterize Vehicles.

1.041 How to winterize vehicles.
1.042 How to check coolant and use hydrometer.
1.043 - How to make ,lecessary service checks; windshield washer reservoir coolant,

engine and radiator coolant, tires, weight of engine oil.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.
Types of coolants and characteristics.

Required Instructional Time: 1.05, 6 hours.

Required Performance Standards:

1.04 Winterizes vehicle in flat rate + 20% time. All manufacturer's specifica-
tions applicable followed correctly. Coolant at the proper mixture for
anticipated temperature requirements. Read hydrometer accurately..

1 os



1.05

AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 1.0 TITLE: Lubrication and Vehicle Operating Maintenance

Air-operated grease gun
Air-operated transmission grease gun
Tire-changer (arrange with local shop if not available)

Anti-freeze tester
Tire gauge
Battery hydrometer
Battery charger
Oil spout
Transmission funnel
Oil filter wrench-
Drain plug wrench
Tubeless tire repair tool
Jumper cables
Suction gun
Drain pan water
Drain pan oil
Gas can
Water can
Battery filler
Squirt can
Brake fluid dispenser
Tire repair kit (puncture)
Leak detector tank
Static wheel balancer (if not available, arrange with local shop)
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AUTOMOTIVE

Items

BLOCK OR DIVISION NUMBER: 170 T[TL: Lubrication

- 1.01

ANSWER

1.01

ANSWER

Select fLiv.! oil -.-,c-!st_ suiL-1 fir a modern day engine that will be
subjecL,-d Ln,f;eic:..,?. nsagc, in col....!temrratures.
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Select. !-.hr,

Phi Ser.

SAE 20

suite,1 f. )r a modern day engine that will be
subjectd to snvere an l very high temperatures..

1.01 The student should demonr-A:cate the ability to perform the following
jobs to the satisfaction of the instructor, manufacturer's specifi-
cations, and rate plus 20%.
a) change oil in an
b) change an oil filter

TEST ANSWERS:

1) a
2) c
3) Performance skills will be evaluated by the instructor - flat rate plus .

20% and as required by service manual.

NOTE: Student must meet. the perfomanee standards of 807, of tasks to be
job qualified for !hit: Huck. Successful completion of .Blocks 0.0,
1.0, 2.0, and 3.0 provide fur job qualification as.Service Station
Specialist.



BLOCK OR i1i V11:>ION

TASK

- 1.02

AWD

(coutdI

:Lihric:arion and V..1. Lfcrator Maintk,.nance

1,, Equipment

fhcl 110,J1d dekmte the ability to perform a lubricat.
vehj-ie nn1 ,f(TLii-,Ilent to the satisfactior of the instruc-

..rtions, and flat rate plus 20%. (In-

yny(- and equipMent)

- 1.02 a. ,:;d.,: vi ,i. ;!-:r- .lnilit:y to Use lubrication chlrt to

det,?! aHoH )-' rcment for automobile specified by
t. t, atc. .;T ,Tc.rH nileage and service pc.riod. (5

n,,: n'. (' !-,H-,(1s)

b. :.;tndnp. 1. ,,:.?s i_,,1:.,! ,(, instru,t,or the fist] n to he

:.iervAcod !_;.;:tt ;;.1 d-sc.-:ii..ed in "a above. (5 points)

(5 mln,1!.

TASK : r ,lace '111-os Maintain Ectni-ment

- 1.03 a What hat(,ty sh,luld be obse:Jed when removing and re-
)1aeing a tir on a cr' t..ate reason.

b. The student. ,iemonate the ability to remove tire, repair,
-replace, and maLnLain ,:(,upment to the satisfaction of the instruc-

t" tor, liu-inuf.Ictur_erTh :ci_cation, and flat rate pluE: 20%.

- 1.03 Student will LP i:ivyn 1-.0_ tire mounted on a wheel. Locate the
1eak(1-3). (5 i)!.int,->) mirutes)

TASK

- 1.04

TITLE: Pnvi., Recovery and Towing

a. The student. should -List r',2.1: 5cns why wrecker and equipment should

be A.sed to tow a car with bad brakes and automatic transmission.
Vila.: safety p7ecaut:ious must be observed and legal requirements
met

b. The studr,t, should demonstrate the ability n perform road ser-
f-

vice, rec,:,vry, and Lowing to the satisfaction of the instructor,
and oper,at. wreer equpment according' to manufacturer's speci-
fications.

TASK Winteldzo

- 1.05 a. The student: should demonstrate the ability to winterize a vehicle,
follow mannfaAnrerH specifications in flat rate plus 20% time,
and to the satisfaction of the instructor.

b. The student will snake a hydrometer reading of radiator coolant and
state additLon'at coolant requirements (if any) to protect radiator
from freezing al: temperature specified by the instructor. (4 points)

(5 minutes)
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ARTICULATION RESEAR-H PROJECT

Instructional Guide

PROGRAM: Automotive MEchanics (DCC V-03)
(DPI-N/A)

COURSE: Cooling SvF;tmm Maintenance and Repair (Block 2.0)

COURSE DESCRIPTION: Department of Public Instruction Current:1.y contained in
T & I 7403 and 7393 Auto Mechanics III and Auto Engine Tune-Up III

Department of Community Colleges

AUT. 1100 - Introduction to Auto Mechanics

INSTRUCTIONAL HOURS: High Schools: 36: CC/TI: 36
(Time allocations for each instructional objective are suggested only.)

INSTRUCTIONAL OBJECTIVE:':

To provide occupational qualification in the performance of inspection, maintenance,
removal and replacement of cooling system components, including:

1. Now to check coolant freezing point.

2. How to inspect and replace water hoses.

3. How to pressurize and inspect coolant system.

4. How to test and replace thermostats.

5. How to check overflow tanks and accessories.

6. How to remove and reinstall radiators.

7. How to chemically clean and flush cooling system.

8. How to remove and replace the water pump.

9. How to replace freeze plugs.

OALIFICATION OR JOB SKILLS GAINED:

This block of instruction does not by itself provide a recognized job qualification.
It is designed to occupationally qualify the successful learner to be capable of
performing all normal tasks involving the inspection, maintenance, remc,val, and
replacement of the components of-the cooling system of the liquid cooled internal
combustion engine. Occupational qualification should be verified by performance
evaluation. -Successful completion of this block plus Blocks 0.0 and 1.0 qualifies
the learner as a service station specialist.

PREREQUISITES:

High Schools: Block 0.0 Introduction to Automotive Technology.
CC/TI: Block 0.0 - introduction to Automotive Technology.



PERFORMANCE EVALUATION:

Test items for ene of course evaluation for job or advanced instruction qualifi-
cation are provided. These test items emphasize demonstrated performance and
knowledge of related technical information. The test items are outline in
nature and require specific data to complete the situation of problem for use in
evaluation. All test items relate directly to the instructional objectives and
performance adequacy is determined by the ability of Lhe learner to meet the
industry recognized performance standards.

EQTTTPMENT REQUIREMENTS:

The general tool list is attached to the last block of this prograr- Special
equipment and tools list peculiar to this block is attached.

NOTE: Service Manuals are considered as part of Related Technical Information._



ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

AUTOMOTIVE TECHNOLOGY

BLOCK OR DIVISION NUMBER: 2.0 TITLE1 Cooling System Maintenance and Repair

TASK NUMBER: 2.01 TITLE: Check Coolant Freezing Point.

INSTRUcTIONAL OBJECTIVE - 2.01: How to Check Coolant Freezing Point.

SKILLS: (Process Objectives)

2.011 - How to check coolant levels, belts and filler caps.
2.012 - How to use pressure tester - cap and radiator.
2.013 - How to use anti-freeze tester.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.
Lee Parts Manual for parts identification.

4 Required Instructional Time: 2.01, 1 hour.

Required Performance Standards:"'

Performs hydrometer check in five minutes, reads accurately. Checks and inspects
pressure cap and radiator in ten minutes. ILkspects belts and checks tension in
five minutes. Performs all tasks according to manufacturer's specifications.

1 1 i
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd.

TASK NUMBER: 2.02 TITLE: Inspect Replace Water

INSTRUCTIONAL OBJECTIVE - 2.02: How to Inspect and Replace Water Hoses.

SKILLS: (Process Objectives)

2.021 - Now to make visual check of coolant hoses and components.
2.022 - How to remove and replay: coolant hoses.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 2.02, 1 hour.

Required Performance Standards:

2.021 - Visual check of hoses and components in five minutes.
Detects defective hoses and leaks, if any.

2.022 - No leaks on completion, hoses undamaged. Flat rate + 20%.

115
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd.)

TASK NUMBER: 2.03 TITLE: Pressurize and I9spectrItSysteLn.Coola

INSTRUCTIONAL OBJECTIVE - 2.03: How to-Pressurize and Inspect Coolant System.

SKILLS: (Process Objectives)

2.031 - How to pressurize coolant system.
2.032 - How to use pressure tester.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time; 2.03, 1 hour.

Required Performance Standards:

Performs hydrometer check in five minutes, reads accurately. Checks and inspects
pressure cap and radiator in ten minutes. Inspects belts and checks tension in
five minutes. Performs all tasks according to manufacturer's specifications.

(,*
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd

TASK NUMBER: 2.04 TITLE: Test and RP.--1Ape Thermostat.

INSTRUCTIONAL OBJECTIVE - 2.04: How to Test fnd ReElace Thermostat.

SKILLS: (Process DbjectiveE)

2.041 - How to remove i.nd test thermostat.
2.042 - How to replacr. thermostat.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications:

Required Instructional Time: 2.04, 4 hours.

Required Performance Standards:

Performs all tasks according to manufacturer's specifications. Flat rate time + 20%.
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BLOCK OR DIVISION NUMPT:1: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd.)

TASK NUMAER: 2.05 TITLE: Check Overflow Tapk and Accessories.

INSTRUCTIONAL OBJECTIVE - 2.05: How -Cc Check Overflow Tank and Accessories.

SKILLS: (Process Objective)

2.051 - How to make visual check of overflow system.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional lime: 2.0!;, 2 hours.

Required Performance Standards:

Checks overflow tank and hoses for leaks and dete s, if any. Performs task intime considered reasonable.by instructor. ( Appro imately .)



BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd.)

TASK NUMBER: '2.0G TITLE: Remove and Reinstall Radiators.

INSTRUCTIONAL OBJECTIVE - 2.06: H9w to Remove and Reinstall 7adiators.

SKILLS: (Process Objectiire)

2.061 - How to remove and reinstall radiators.

RELATED TECHNICAL INFORMATION:

See Parts Manual for parts identification.

Required Instructional Time: 2.:16, 6 hours.

Required Perforniance Standards:

Follows manufacturer's specifications. No leaks upon completion of task. Flat rate
time + 20%.

1I9
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cOnt'd.)

TASK NUMBER: 2.07 TITLE: Chemically CJ.ean prd Flush Cooling System.

INSTRUCTIONAL OBJECTIVE - 2.07: How to Chemically Clean and Flush Cooling System.

SKILLS: (Process Objective)

2.071 - How to clean and flush system.

RELATED TECHNICAL INFORMATION:

Know safety.
Know reason for flushing and when.

Required Instructional Time: 2.07, 4 hours.

Required Performance Standards:

Performs task according to manufacturer's specifications. Observes appropriate
safety precautions. Time as considered reasonable by instructor. (Approx. .)



BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd.

TASK NUMBER: 2.08 TITLE: Replace Water 1,tunp_.

t

How to Replace Water Pump.'INSTRUCTIONAL OBJECTIVE - 2.08:

SKILLS: (Process Objective)

2.081 - How to remove and replace water pump.

RELATED TECHNICAL INFORMATION:

Know why to replace pump.
See Manufacturers Specifications.
See Parts Manual for parts identification.

Required Instructional Time: 2.08, 8 hOurs.

(

ca

Required Performance Standards:

Follows mantifacturer's specifications. No leaks when task is completed. Flat rate
time + 20%.
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-BLOCK OR DIVISION NUMBER: 2'.c TITLE': Cooling System Maintenance and Repair` (cont'd.

TASK NUMBER: 2.09 TITLE: _Bp_plale Freeze Plugs.

'INSTRUCTIONAL OBJECTIVE - 2.09: How to Replace Freeze Plugs.

SKILLS; (Process Objectives)

2.091 - tiow to make visual cher.;,- of freeze plugs.
2.092 - How to remove, and replace freeze plugs.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 2.09, 3 hours.

'et

Required Performance Standards:

2.091 - Follows proper procedures. for checking
present.

2.092 - Follows manufacturer's specifications,
task. Flat rate time + 20%.,

for leaks and detects leaks if

with no leaks on completion of
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling_System

TASK NUMBER: 2.10 TITLE: Inspect, Replace and Adjust Belts.

INSTRUCTIONAL OBJECTIVE 2.10,TITLE: How to Inspect, Replace and Adjust Belts.

SKILLS (Process Objectives)

How to:

2.101 - Remove belts.
2.102 - Replace belts.
2.103 - Adjust belts.

RELATED TECHNICAL INFORMATION:

- Manufacturer's Specifications
- Service Manuals

SUGGESTED INSTRUCTIONAL TIME: 2.10, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Manufacturer's specifications.
Flate Rate plus 20% performance time.



BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System

TASK NUMBER: 2.11 TITLE: Inspect, Remove and Replace Fan Clutches.

INSTRUCTIONAL OBJECTIVE 2.11: How to Inspect, Remove and Replace Fan Clutches.

SKILLS: (Process Objectives)

How to:

2.111 Inspect fan clutch.

2.112 - Remove fan clutch

2.113 Replace fan clutch.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
- Service manuals.

SUGGESTED INSTRUCTIONAL TILE:. 2.11,- 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Task performed according to manufacturer's specifications.

- Task performed in Flat Rate plus 20% time.



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair

and

BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair

Anti-freeze tester (coolant hydrometer)
Radiator pressure tester
Water can
Water drain pan
Soldering iron
Thermometer
Back flush adapter
Belt tension gauge



BLOCK OR DIVISION N(JMDER: 2.0

AilT(V,fff.VE

I t tins

Cooling System

1) 2.01 I,st three reion:-; wh7 )- man_EL antifreeze solutior: shauld be
in the cooling Sy:; Lem at ts_mcs.

it

b)

c)

2) 2.01' The students shou]d Lhe ahill.ty to perform the following
jobs to the satiacLion tile instructor, manufacturer's specifica-
tions, and flat rate plus 20. (Inciude34 use of proper tools and
equipment.)

2.01 , a; Remove, in:Ter:L, ei' V-belts.
b) Test antifreeze solution

2.02 Inspect or replac itof_;ef,.

2.03 P)?essure test the cooling sysLem.
2.04 'Remove; check, and replace a thermostat.
2.05 Check overflow tank.
2.06 Remove or replace a radiator.
2.08 Remove or replace a water pimp

3)- 2.07 Describe process to chemical.ly clean and flush cooling system.
(oral or written)

2.09 Idehtify the fieeze plugs vrr r.lvgine. (oral)

TEST ANSWERS:

1) a) Prevents coolant from freezing
h) Boiling point of permanent antifreeze is higher than water
c) Reduces the corrosive action of water

2) Performance skills will lie evaluiLeil by the instructor as to student ability

to meet minimum performance standards

3) 2.07 - See service manupl for vehicle.
2.09 To instructor satisfaction

NOTE: Student must meet the perform-n-ce :standards of 80% of the tasks to be
job qualified for this block. Successful completion of Blocks 0.0,
1.0, 2.0, and 3.0 provide for job qualification as Service Station
Specialist.



ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
(DPI - N/A)

COURSE: Automobile Heater Maintenance and Repair (Block 3.0) (A component of
Automotive Heater and Air Conditioner Maintenance and Repair.)

COURSE DESCRIPTION: Department of Public Instruction - Not identified

Department of Community Colleges - Currently contained in
AHR 1101 - Automotive Air Conditioning and
AUT 1101 - Internal Combustion Engines

INSTRUCTIONAL CONTACT HOURS: High Schools: 30; CC/TI: 30

Conduct instruction concurrently with Block 9.0
Automotive Heater and Air Conditioner.

INSTRUCTIONAL OBJECTIVES:

To provide occupational qualification in the performance of tasks related to the
automotive heater, as separate from the air Conditioner, especially for those
vehicles which do not have an air conditioner.

The specific instructional objectives include:

1. How to inspect and replace defroster loses.

2. How to service heater control components.

3. How to replace heater water control cores.

4. How to service or replace circulating heaters.

5. How to diagnose heating system malfunctions.

OUALIFICATION OR JOB SKILLS GAINED:

This block of instruction does not by itself provide an industry recognized jOb
specialty, since in most cases the job skills gained in this block are coupled
with those involving the automotive air conditioner, resulting in qualification
as a heating and air conditioning technician. The successful learner for this
block of instruction is qualified to perform the normal tasks involving the
inspection, servicing, removal and replacement, and troubleshooting of the auto-
motive heater and its components. Occupational qualification should be verified
by performance evaluation. This block would be most useful to the service station
specialist and essential to the heating and air conditioning technician.

PREREQUISITES:

High Schools - Block 0.0 (Introduction to Automotive Technology)
CC/TI - Block 0.0 (Introduction to Automotive Technology)
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ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

AUTOMOTIVE TECHNOLOGY

BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair

TASK NUMBER: 3.01 TITLE: Inspect and Replace Defroster H.

INSTRUCTIONAL OBJECTIVE - 3.01: How to Inspect and Re lace Defroster Hose.

SKILLS: (Process Objectives)

3.011 - How to remove and replace defroster hose.
3.012 - How to check for leakage.

RELATED TECHNICAL INFORMATION:

See Parts Manual, for parts identification.

Required Instructional Time: 3.01, 3 hours.

Reauired Performance Standards:

3.011 - Flat rate + 20%.
3.012 - Time Reasonable (Approx. time: ) Detects leaks, if any.



BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair (cont'

TASK NUMBER: 3.G2 TITLE: Service Heater Control Components.

INSTRUCTIONAL OBJECRUVE - 3.02: How to Service Heater Control Components.

SKILLS: (Process Objectives)

3.021 - How to use testing equipment and special tools.
3.022 - How to use service manual.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.
Know theory and operation of components.
See Parts Manual for parts identification.

Required Instructional Time: 3.02, 8 hours.

Required Performance Standards:

3.021 - Follows manufacturer's specifications - item works properly.
Uses proper equipment and tools.

3.022 - Uses proper service manual. Can identify heater problem with correct
service manual instructions.

1:1 r)
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BLOCK OR DIVISION: 3.0 TITLE: Automobile Heater Maintenance and Repair (cont'd.)

TASK NUMBER: 3.03 TITLE: Replace Heiter 4ater Control Core.

INSTRUCTIONAL OBJECTIVE - 3.03: How to Replace Heater Water Control Core.

SKILLS: (Process Objective)

3.031 - Now to remove and replace heater core.

RELATED TECHNICAL INFORMATION:

Know purpose of heater core.

Required Instructional Time: 3.03, 8 hours.

Required Performance Standards:

3.031 Flat rate manual 4- 20%.
Follows correct procedures, no leak, heater works properly.

I J9
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.

BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair (conted4

TASK NUMBER: 3.04 TITLE: Service or Replace Circulating Heaters.

INSTRUCTIONAL OBJECTIVE - 3.04: How to fervice or Replace Circulating Heaters.

SKILLS: (Process Objectives)

3.041 - How to service circulating heaters.
3.042 - How to remove and replace heater motors and air ducts.

RELATED TECHNICAL INFORMATION:

Know use of service manuals.

Required Instructional Time: 3.04, 8 hours.

Required Performance Standards:

3.041 - Flat rate manual + 20%. Uses service manual correctly.
3.042 - Flat rate manual + 20%. Uses service manual correctly.

3 1
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BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair (cont'd.)

TASK NUMBER: 3.05 TITLE: Diagnose Hepting_System Malfunctiors.

INSTRUCTIONAL OBJECTIVE - 3.05: How to bias ose Heatin System Malfunctions.

SKILLS: (Process Objective)

3.051 - How to diagnose heating system.

RELATED TECHNICAL INFORMATION:

Know theory and operation of system.

Required Instructional Time: 3.05, 3 hours.

Required Performance Standards:

3.051 - Time considered reasonable by instructor. Follows proper sequence of

inspection steps.

7



AUT()MOTIVE

I ,oCK OR DIVISION NUMBER: Auto Heater Mai.ht"elkuwf and Repair. _ _ . _ . . _ _

For a student to be certified in hlock 3.0, he must meet minimum peifl.)rmanc:e standards

on the following: (Fl ate Rate Plus 20X Applies as the Alloted Tine for All T,t-1...;.1

Given proper tools and equipment, the ntudent will perform operations 3.01 through 3.05.

3.011 Inspecr_ and replace deiroL;tor ho,;e.

3.012 Check Eor leakage.

STANDARD: Performed in the a.l.'.)Ttc-d time with no leaks

3.021 Service heater control component;.

3.022 Use testing equipment and special tools.

3.023 Use service manual.

STANDARD: Performed in allot:ed time using testing equpment properly and
with no leaks.

3.03 Replace heater water control

STANDARD: Performed in allotted time with no leaks.

3.041 Service or replace circulating heaters.

3.042 Remove and replace ater motDrs and air ducts:

STANDARD: Performed in allotted tune with no leaks, no missing parts and
all clamps and bolts tightened to specifications.

3.05 Diagnose heating system malfunctions.

STANDARD: Performed in allotted time determining if heating system is
working properly.

NOTE: Job qualification performance standard student can meet
performance standards for 80% of tasks. Successful cOmple-
Lion of Blocks 0.0, 3.0, and 9.0 required for job qualifi-
cation as Heating and Air .Conditioning Technician.
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ARTICULATICN RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive' Mechanics (DCC V-03)
(DPI - High Schools - N/A)

COURSE: Braking System Maintenance and Repair (Block 4.0)

COURSE DESCRIPTION: Department of Public Instruction - Currently part 'of
T & I No. 7393 - Automotive Mechanics II

Department of Community Colleges -
AUT 1121 - Braking Systems

INSTRUCTIONAL OBJECTIVES:

To provide the learner with occupational instruction to develop the skills and
required related technical knowledge fo qualify the learner to perfofM-ipspec-
tion, adjustment, and repair of automotive braking systems, according to ..atnu-

facturer's specificaticims and meet industry standards.

QUALIFICATION OR JOB SKILLKGAINED:

With successful completion of this block of instruction, to include verifica-
tion of qualification by performance evaluation, using industry performance
standards, the learnr is qualified as an Automotive Brakes Technician.

PREREQUISITES:

High Schools and post-secondary schools - Block 0.0 or evidence of adequate
knowledge and experience regarding this block, to be verified by the success-
ful completion of a demonstrated performance evaluation.

PERFORMANCE EVALUATLON:

Test items (less specifics) for both written evaluation of related technical
Information and demonstrated performance evaluation for this block of instruc-
'tion are attached or will be developed.

EQUIPMENT REQUIREMENTS:

General tool list attached to the last block of this program. Special equipment
and tools list pecul ar to this block is attached.

INSTRUCTIONAL CONTACT HOURS: High Schools: 60

CC/TI: 66

NOTE 1; Instructional time allocations for each instructional objective are
suggested time only.

NOTE 2: Service manuals are considered as Related Technical Information.



ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

AirromopiVT!. TECHNOLOGY

BLOCK OR DIVISION NUMBER: 4.0 TITLE: Brakinq_System Maintenance and Repair

TASK NUMBER: 4.01 TITLE: Adjust Brakes.

INSTRUCTIONAL OBJECTIVE - 4.01: How to Adjust Brakes.

SKILLS: (Process Olgjective)

4.011 - How t9 adjust brakes.

RELATED TECHNICAL INFORMATION:

See Parts Manual for parts identification.
Know theory of braking system.
See Manufacturers Specifications.

Required Instructional Time: 4.01, 2 hours.

Required Performance Standards:

4.011 - Flat rate + 20%. Brakes adjusted correctly according to manufacturer's
specifications.
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BLOCK OR DIVISION. NUMBER: 4.0 TITLE: Braking System Maintenance and Repair (contPd.)--

TASK NUMBER: 4.02 TITLE: Adjust Hana Brace Linkage.

INSTRUCTIONAL OBJECTIVE - 4.02: How to Adjgpt Hand Brake Linkage.

SKILLS: (Process Objective)

4.021 - How to adjust linkage.

RELATED TECHNICAL INFORMATION:

Know theory of parking brake.

Required,Instructional Time: 4.02, 1 hour.

Required Performance Standards:

4.021 - Flat rate + 20%. Linkage adjusted correctly, according to manufacturer's
specifications.
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BLOCK OR DIVISION NUMBER: 4.0 TIT-- Braking System Maintenance and Repair (cont'd.)

,TASK NUMBER: 4.03 TITLE: Free Up Parking Brake Cables.

INSTRUCTIONAL OBJECTIVE 4.03: How to Free Up Parking Brake Cables.

SKILLS:' (Process Objective)

4.031 How to free cables.

RELATED TECHNICAL INFORMATION:

Know how to free cables.
Causes of jammed parking brake cables.
Manufacturer's service manuals.

Required Instructional Time 4.03, 1 hour.

Required Performance Standards:

4.031 Time considered appropriate by instructor. Cables freed, operate according
to manufacturer's specifications.
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BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair (coned.)

TASK NUMBER: 4.04 TITLE: Bleed Brakes.

INSTRUCTIONAL OBJECTIVE 4.04: How to Bleed Brakes.

SKILLS: (Process Objective)

4.041 How to bleed brakes.

RELATED TECHNICAL INFORMATION:

Know theory of braking system.

Required Instructional Time: 4.04, 6 hours.

Required Performance Standards:

4.041 Flat rate + 20%. Follows manufacturer's specifications.



BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair.

TASK NUMBER: 4.041 TITLE: Maintain and Service Brake Warning Systems.

INSTRUCTIONAL OBJECTIVE 4.041: How to Maintain and Service Brake Warning

Systems.

SKILLS-: (Process Objectives)

Row to:

4.0411 - Inspect and repair brake warning system units.

4.0412 Reset brake warning light.

RELATED TECHNICAL INFORMATION:

- Theory of *rake system.
- Service manuals.
Manufacturer's specifications.

SUGGESTED INSTRUCTIONAL TIME: 4.041, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can identify and service brake warning system.
Student can reset brake light on a variety of vehicles.

Student can perform task in time limits considered adequate for job

qualification by advisory and program committee, if no flat rate appropriate.
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- 4 .X2

BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair

TASK NUMBER: 4.042 TITLE: Service Brake Metering Valves.

INSTRUCTIONAL OBJECTIVE 4.042: How to Service Brake Metering Valves.

SKILLS: (Process Objectives)

How to:

4.0421 Inspect and repair or replace metering or proportioning valve.

4.0422 - Adjust metering and proportioning valve.

RELATED TECHNICAL INFORMATION:

- Theory of brake systam.
Service: manuals.

- Manufa,:turer's specifications.

SUGGESTED INSTRUCTIONAL TIME: 4.042, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Student can identify and service brake metering and proportioning valve-

according to manufacturer's specifications.
- Student can adjust brake metering and proportioning valve according to

manufacturr's specifications.
- Student can perform task in time limits considered adequate for job

qualification by advisory and program committee if no flat rate appropriate.



BLOCK OR DIVISION NUMBER: 4.0 TITLE: Brakilg System Maintenance and Repair (cont'd.)

TASK NUMBER: 4.05 TITLE: Inspect, Repiir o Replace Self Adjusters.

INSTRUCTIONAL OBJECTIVE - 4.05: How to Inspict, Repair or Replace Self Adjusters.

SKILLS: (Process Objective)

4.051 - How to inspect and repair.

RELATED TECHNICAL INFORMATION:

Know theory of braking system.
See Manufacturers Specifications.

Required Instructional Time: 4.05, 4 hours.

Required Performance Standards:

4.051 - Flat rate + 20%. Brakes work.

III
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. . .

. BLOCK OR DIVISION NUMBER: 4.0 TITLE: Rrakira System Maiflteflane and Repair (cont'

TASK NUMBER: 4.06 TITLE: Replace Brak Hoses and Lines.

INSTRUCTIONAL OBJECTIVE - 4.06: How to replace Brake Hoses and Lines.

SKILLS: (Process Objectives)

4.061 - How to perform visual inspection of brake hoses and lines.
4.062 - How to remove and replace brake, hoses and 'lines.

PLATED TECHNICAL INFORMATION:

See Service Manual.

Required Instructional Time: 4.06, 2- hour.

Required Performance Standards:

4.061 - Time considered reasonable by instructor.
No leaks.

4.062 - Flat rate manual + 20%.
No leaks.
All holding brackets in place.

112
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BLOCK OR DIVISION' NUMBER: 4.0 TITLE: Brakiig System Maintenance and Repair (coned.)_

TASK NUMBER: 4.071 TITLE: Inspect arid Replace Brake Pads (Disc Brakes).

INSTRUCTIONAL OBJECTIVE - 4.071: How t9 Inspect and Replace Brake Pads (Disc Brakes).

SKILLS: (Process Objectives)

4.0711 - How to inspect brake pads.
4.0712 - How to replace disc brake pads.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 4.071, 6 hours.

Required Performance Standards: .

4.0711 - Time considered reasonable by instructor. 1/16" in lining or less,
replace lining.

4.0712 - Flat rate plus 20%. Brakes work. Uses proper tools.
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BLOCK OR DIVISION NUMBER: 4.0 TILE: Brakirig System Maintenance and Repair (cont'd.:

TASK NumBER: 4.072- TITLE: Inspect- pnd-..Replace Brake Shoes:.

INSTRUCTIONAL OBJECTIVE - 4.072: FiczgandReplace Brake Shoes.

SKILLS: (Process Objectives)

4.0721 - How to inspect brake shoes.
4.0722 - How to remove and replace brake shoes.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 4.072, 6 hours.

Required Performance Standards:

4.0721 - Time considered reasonable by instructor. 1/16" in lining thickness or

less, replace. Inspects for hydraulic leaks.
4.0722 - Flat rate + 20%. Uses proper tools. Brakes work.

f
I

4
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BLOCK OR DIVISION NUMBER: 4.0 TITLE: Briking System Maintenance and Repair (contl.)

TASK NUMBER: 4.081 TITLE: Inspect #nd Turn Rotor If Necessary (Disc Brakes).

ti

INSTRUCTIONAL OBJECTIVE - 4.081: How V Inspect and Turn Rotor If Necessary (Disc Brakes)

SKILLS: (Process Objectives)

4.0811 - How to make visual check of disc brake rotor.
4.0812 - How to use, equipment to turn disc brake rotor.
4.0813 - How to use brake micrometer.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

.Required Instructional Time: 4.081, 10 hours.

Required Performance Standards:

4.0811 - Time considered reasonable by instructor.
4.0812 - Uses equipment properly and in proper sequence.

Manufacturer's tolerances - 100%.
4.0813 - Manufacturer's specifications accuracy.

Time considered reasonable by instructor.



BLOCK OR DIVISION NUMBER: 4.0 TITLE: Irakia5 System Maintenance and Repair (coned.)

TASK NUMBER: 4.082 TITLE: Insp ?ct and Turn Brake Drums.

INSTRUCTIONAL OBJECTIVE - 4.082: ,How t9 Inspect and Turn Brake Drums.

SKILLS: (Process Objectives)

4.0821 - How to make visual check on brake drums.:
4.0822 - How to inspect brake drums.
4.082f - How to turn brake drums.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 4.082, 8 hours.

required Performance Standards:

4.0821 Checks for grooves, foreign material.
4.0822 - Uses micrometer to measure to manufacturer's specifications for

acceptability for use.
4.0823 - Uses proper equipment in proper sequence. Follows equipment manu-

facturer's specifications in turning drum.

a

ICJ
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BLOCK OR DIVISION NUMBER:. 4.0 TITLE: Braking System Maintenance and Repair

TASK NUMBER: 4.083 TITLE: Radius Grind Brake Shoes.

INSTRUCTIONAL OBJECTIVE - 4.083: How to Radius Grind Brake Shoes.

SKILLS: (Process Objectives)

4.0831 - How to radius grind brake shoes.

RELATED TECHNICAL INFORMATION:

- Equipment manufacturer's operation manual.
Manufacturer's specifications.

SUGGESTED INSTRUCTIONAL TIME: 4.033, 2 hours.

REQUIRED PERFORMANCE SLANDARDS:

Student uses proper equipi9ent. Follows manufacturer's specifications.
Flat Rate plus 20% task performance time.



BLOCK OR DIVISION NUMBER: 4.0 TITLE: Brakilg System Maintenance and Repair (cont'd.)

TASK NUMBER: 4.09 TITLE: Repair or Replace Wheel Cylinder.

INSTRUCTIONAL OBJECTIVE - 4.09: How to iepair or Replace Wheel Cylinder.

SKILLS: (Process Objectives)

4.091 - How to make visual check on wheel cylinders.
4.092 - How to use wheel cylinder rebuild equipment.
4.093 - How to repair and replace wheel cylinders.

RELATED TECHNICAL INFORMATION:

Identify parts.
See Manufacturers Specifications.

Required Instructiokal Time: 4.09, 4

Required Performance Standards:

4.091 - Time considered
4.092 - Time considered

tolerance gauge
4.093 - Flat rate + 20%.

hours.

reasonable by instructor, detects leaks.
proper by instructor. Uses brake hone and correct
properly.

Uses proper equipment in proper te44uence.

1 4 r



BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair (cont'd.)

TASK NUMBER: 4.10 TITLE1 RepaiT,or Riplacl Master Cylinder.

INSTRUCTIONAL OBJECTIVE - 4.10: How to Repair or Replace Master Cylinder.

SKILLS: (Process Objectives)

4.101 How to repair and replace brake master cylinder.
4.102 - How to make visual check on master cylinder.
4.103 How to use master cylinder equipment.

RELATED TECHNICAL INFORMATION:

Identify parts.
See Manufacturers Specifications.

ReqUired Instructional Timer 4.10, 4 hours.

Required Performance Standards:

4.101 - Uses proper cylinder hone. Uses correct tolerance gauge properly. No

leaks. Checks brakes for proper operation.
4.102 - Detectt leaks. Time.considered reasonable by instructor.
4.103 Uses:cylinder hone and correct,tolerance properly. Time limits; reasonable

. by instructor.

t>

1



BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair

-13-

(cont'd.)

TASK NUMBER: 4.11 TITLE: Repair or Replace Hydraulic Power Cylinders and Valves.

INSTRUCTIONAL OBJECTIVE - 4.11: How to Rcoaie or Replace, Hydraulic Power Cylinders and Valve:

SKILLS: (Process Objectives)

4,111 - How to check booster system.
4.112 - How to repair and replace hydraulic power cylinders and valves.

RELATED TECHNICAL INFORMATION:

Know operation of booster system.

Required Instructional Time: 4.11, 4 hours.

Required Performance Standards:

4.111 - Checks for vacuum leaks Checks for power assist. Time considered

\ reasonable by instructor.
4.112 - Uses correct special tools properly. Test for operation and leaks.

Time - flat rate + 2(r. Brakes work.
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BLOCK OR "IVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair (cont'd.

TASK NUMBER: 4.12 TITLE: Perform Operatiolal Brake Inspections.

INSTRUCTIONAL OBJECTIVE 4.12 How to ferfcfm Operational Brake Inspections,

SKILLS: (Process Objectives)

4.121 - How to make visual check of brake system.
4.122 - How to mace road test of brakes.
4.123 - How to check if vehicle meets braking specifications.

RELATED TECHNICAL INFORMATION:

r

Know if vehicle meets braking specifications.
State safety code standards.

Required Instructional Time: 4.12, ? houas.

Required 'Performance Standards:

4.121 - Time considered reasonable by instructor. Checks for hydrau'ic and vacuum
leaks, at all possible points.

4.122 - Checks for pull, noise and drag during road test. Time considered reason-
able by instructor.

4.123 Checks !ranufacturer's, Federal, and State specifications, using correct
references for required stopping distances.

154



4.15

AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR 'IVISION NUMRFR: 4.0 TITLE: Braking S stem Maintenance and Re air

Brake spoon
Drum micrometer
Wheel cylinder hone
Brake bleeding wrenches
Brake bleeder (tank and adapters)
Brake pliers (snap ring)
Brake drum & rotor lathe with Radius Grinding Attachment.
Caliper piston expander tool
Wheel cylinder clip (clamp)
Cylinder tolerance gauge
Brake fluid dispenser
Caliper piston extractor tool
Tube flaring tool
Grease and hub cap tool
Tube bending tool
Drum brake shoe adjustment gauge
Tube cutting tool
Bearing packing tool
Brake shoe retracting spring installation and removal tool



MST ITEMS

!3LOCK OR DIVISION NUMBER: 4.0 TITLE: Brakil9 Syst.!rn (cone'

TASK

4.01 Describe brake operation. (written or oral) (performance Standard 80% accuracy)

a) As the brake pedal is depressed--

b) As the brake pedari_ is released--

The student should demcnstrato the ability to perform the following jobs and
meet job qualification perfor :e standards: (manufacturer's specifications
and flat rate plus 20%.)

TASKS
4 082 Remove, inspect, and replace brake drums.

4.072 Remove and replace brake shoes.

4.09 Remove, recondition, and replace a wheel cylinder.

4.01 Adjust brake shoes.

4.04 Bleed the hydraulic system.

4.10 Remove, recondition, and replace a master cylinder.

4.02 Adjust hand brake linkage.

4.031 Free parking brake cable.

4.032 Replace hand brake linkage.

4.04 Bleed brakes.

4.05 Inspect, repair or replace self adjusters.

4.06 Replace brake hoses and lines.
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TEST ITEMS (CON'T.)

BLOCK OR DIVISION NUMBER: 4.0 TITLL:: Braking System

TASK

4.11 Repair or replace hydraulic power cylinders and valves.

NOTE: Student must be able to mee required performance standards
for at least 80% of the tasks of the block of ilstruction to
be considered as occupationally qualified as a brake specialist.
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NOTE 1: Performance SL.Indrd -- Acr uriwy

NOTE 2: An effort shou d he made to u5 c t he ac run] brake vf; em coitvumults
disassembled and d;!-Tlayed n sh;v1- ADevc..
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TEST ITEM.;

BLOCK OR DIVISION NUMPER: 4.0 TITLE: Braking System

Identiffy part of the master cylinder shown below.

TASK 4.10

t.

g.

't42.9

a.

b.

c.

d.

f.

g-

h.

C.

t"ii/C

d.

NOTE 1: Performane Standard 80% Accuracy

NOTE 2: An effort should be made to use the actual brake system components
disassembled and displayed as shown above.



TEST ITEMS

BLOCK OR DIVIEION NUMBER: 4.0 TITLE: Braking (cont'd.)

Identify the parts of the brake assembly, by letter, as holv

Front of Car

TASK 4.12

a.

a.

b.

c.

d.

e.

f.

h.

i.

h .

J.

_NOTE Performance Standard - W ..curacy- 1

d.

NOTE 2: An effort should he made to use the actual brake system components
disassembled and displayed as shown above.
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TEST ANSWERS

BLOCK OR DIVISION HUMBER: 4.0 TI'.PLE : Braking Sy,;tem

4.10 a. Rubber valve seat washer
b. Check valve assembly
c. Piston return spring
d. Primary cup

P ton
c. SecJndary cup
g. Pi:5ton lock ring
h. Boot
i. Pash rod
j. Fluid reservoir
k. Filler cap

4,09 a. Boot
b. Piston
c. Cup
d. Spring
e. Expander
f. Cylinder housing
g. Bleeder screw

4.12 a. Anchor pin
b. Connecting links
c. Primary brake shoe and lining
d. Secondary brake shoe and lining
e. Backing plate
f. Adjusting Sr,-QW spring
g. Adjusting s, w
h. Star wheel
i. Return springs
j. Brake shoe retainers

4.01 Answer should contain the following points:

a) As the brake pedal is depressed, the master cylinder fords, brake fluid
through the check valve into the brake lines.

The fluid travels through the brake lines to the wheel cyi. %ders.

The force of brake fluid by the master cylinder causes the wheel cylinder
cups to move outward.

The movement caused by the'wheel cylinder cups forces the brake shoe and
lining to make contact with the brake drum.

The force of the fluid and the contact of the brake lining with the brake
drum cause the vehicle to slow or stop.

b) As the brake pedal is released, the return springs pull the brake shoes
back to the stop position, forcing the brake fluid to return to the master
cylinder reservoir.

4.00 Demonstrated performance skills will be evaluated by the instructor to deter-
mine student ability to meet established performance standards.



5.00

ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V -03)
(SDPI - High Schools N/A)

COURSE: Fuel System Maintenance and Repair (Block 5.0)

COURSE DESCRIPTION: Department of Public Instruction - Currently part of
T & I No. 7393 Auto Mechanics III

Department of Community Colleges - Currently part of
DCC No. AUT 1102 - Engine Electrical & Fuel Systems.

INSTRUCTIONAL CONTACT HOURS: High Schools: 55
CC/TI: 55

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the occupational instruction and the opportunity for
practical work application to develop the skills and related technical knowledge
necessary to qualify the learner to inspect, adjust, repair or replace, the com-
ponents of the automotive fuel system, according to the manufacturer's specifi-
cations and to meet industry minimum performance standards.

QUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this blqck of instruction qualifies the learner to per-
c,Jrm inspections, adjustment, repair or replacement of components of the automotive
fuel system. With validation of this qualification by performance evaluation, the
successful learner is identified as an Automotive Fuel System Maintenance and
Repair Specialist. This is a step in the development of the higher skilled Auto-
motive Engine Repair Technician.

PREREQUISITES:

High Schools and post-secondary schools: Block 0.0 (Introduction to Automotive
Technology) or evidence of knowledge based upon experience, verified by a demon-
strated performance evaluation.

PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or adVanced instruction qualifica-
tion are provided. These test items emphasize demonstrated performance, but also
include knowledge of related technical information. Test items are outline in
nature and require specific data to complete the situation or problem, and relate
directly to the instructional objectives.

EQUIPMENT REQUIREMENTS:

The general equipment list is attached to the last block of this program of instruc-
tion. Special equipment and tool requirements peculiar to this block are attached.



5.01

ARTICULATION RESEARCH PROJECT
oCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

Automotive Technology

BLOCK OR DIVISION NUMBER: 5.0 TITLE: ,Fuel System Maintenance and Repair

TASK NUMBER: 5.01 TITLE! Inspect, Service, or Replace Carburetor Air. Cleaner.

INSTRUCTIONAL OBJECTIVE - 5.01: How to Inspect, Service, or Re >lace Carburetor. Air Cleaner.

SKILLS: (Process Objectives)

5.011 - How to make visual inspection of carburetor air cleaner.
5.012 - IT to service or replace carburetor air cleaner and PCV filter.

RELATED TECHNICAL INFORMATION:

Know purpose and operation of carburetor air cleaner.
- See Manufacturer's Specifications.

Required Instructional Time: 5.01, 1 hour.

Required Performance Standards:

5.011 - Checks for cleanliness and replacement requirements according to manufac-
turer;A specifications. Time considered reasonable by instructor.

5.012 F?Iltiws manufacturer's specifications. Time considered reasonable by
instructor.



BLOCK OR OTVISIoN NUMBER: r).0 TIT;E: 1 'uo ! ; . , ? ! ; , om Mai ntenance ,voi (cunt a .)

TANK NUMBER: r).0). TITLE: Clean or Replace FuoI Filtor Unit.

INSTRUCTIoNAI, OBJECTIVE lk to Clean or ReiLlace Fuel Filter. tinit:;.

SKILLS: (Procoq!: Ohjective;;)

5.01 - How to make vi!nial chock (of tuol filter.
How tc clean or roHace a fowl filtor.
110W to diagnwie Faulty luoI filtor unit.

RELATED TECHNICAL INFORMATION:

- Know purpose and op/Itration of fuel filter.
- Fuel contamination and. effect on fuel syst,m1 and engine.

Required Instructional Time: 5.02, 2 hours.

Required Performance Standards:

5.021 Checks for fuel flow or sediment.
5.022 - Cleans or replaces fuel filter according to manufacturer's specifications.

Time considered reasonable by instructor.
5.023 Follows equipment manufacturer's specifications.

Time considered reasonable by instructor.



BLOCK OR DIVI;.;roN HumiwR; TITLE: FuelLiyLLcmNlaiat2pance and Repair. (cont'd.)

TASK NUMBER: 5.03 TITLE: Remove, Service, or Replace Fuel rumps or Puel Lines and Hoses.

INSTRUCTloNAL or 1.01: How to _Remove Selvice, or RollaceFuel rumps or Fuel Lines
and Hose.

SKILLS: (Process (l1)ectives)

5.031 How to make visual inspection of fuel pump, and hoses.
How to use fuel system testers.

5.033 - How to remove and replace the fuel pumli.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts identification.
- See Manufacturer's Specifications.

Fuel safety considerations.

Required Instructional Time: 5.03, 2 hours.

Required Performance Standards:

5.031 Checks and detects leaks. Checks for hose condition. Time 'considered
reasonable by instructor.

5.032 - Follows equipment manufacturer's specifications or instructions. Time
considered reasonable by instructor.

5.033 Flat Rate plus 20%, no leaks.

1



BLOCK oR I 'CSION NUI).113ER: 5.0 TITLE: Fuel" System Maintenance and Re Li) r_ (((nt 'd.)

TASK NUMBER: 5.04 TITLE: Install Carburetors.

INSTRUCTIONAL. OBJECTIVE - 5.04: How to Install ( I;arouretors.

SKILLS: (Process Objectives)

;.041 How to r,move and install carburetors.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts identification.

Required Instructional Time: 5.04, 1 hour.

Required Performance Standards:

5.041 - Follows, proper R & R sequence. Checks for fuel and air aks. Installs
linkage properly. Carburetor operates properly. Flat rate + 70% time.



BLOCK OR DIVISION NUMBER: 5.0 TITLE: FueJ System Maintenance and Repair (cont'd.)

TASK NUMBER: 5.05 TITLE: Inspect and Measure Fuel Flow and Pressure of System.

INS'T'RUCTIONAL OBJECTIVE - 5.05: How to Inspect and Measure Fuel Flow and Pressure of
System.

SKILLS: (Process Objectives)

5.051 How to make visual inspection of fuel-system.
5.052 How t'D check fuel flow and pressure.

RELATED TECHNICAL INFORMATION:

See Manufacturer's Specifications.

Required Instructional Time: 5.05, 2 hours.

i-u,_luired Performance Standards:

5.051 - Checl:s condition of fuel lines for leaks and detects leaks if present.
Time considered reasonable by instructor.

.5. Follows test equipment manufacturer's specifications. Follows vehicle
manufacturer's specifications. Time considered appropriate by instructor.

1'',,J



BLOCK OR DIVISIbN NUMBER: 5.0 TITLE: Fuel System Maintenance and Repair (cont'd,

TASK NUMBER: 5.06 TITLE: Adjust Carburetor.

INSTRUCTIONAL OBJECTIVE 5.06: How to Adjust Carburetor.

Si LLS: (Process Objectives)

5.061 - How to adjust carburetors.
5.062 - How to use carburetor testers: ,1) vacuum guage

2) tachometer
3) infrared
4) propane equipment

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.
Meaning of readings on carburetor testers.

Required Instructional Time: 5.06, 7 hours.

fOrRequired Performance S t dards: \

5.0(7d Follows manufacturer's Specifications. Time considered reasonable by
instructor.

5.062 Follows equipment manufa turer's specifications. Time considered
reasonable by instructor.\



BLOCK OR DIVISION NUMBER: 5.0 TITLE: _TuelSystem Maintenance and Repair (cont'd.)

TASK NUMBER: 5.07 TITLE: Inspect, Clein and Adjust Choke Unit (Automatic and Manual).

INSTRUCTIONAL OBJECTIVE 5.07: How to Inspect, Clean and Adjust Choke Unit (Automatic
and Manual).

SKILLS: (Process Objectives)

5.071 How to make visual inspection of choke unit.
5.072 - How to clean and adjust choke unit.

RELATED TECHNICAL INFORMATION:

- See Manufacturers Specifications.

Required ristructional Time: 5.07, 2 hours.

Required Performance Standards:

5.071 - Checks choke cold for closure.
2hecks freeness of movement of choke valveand 1 )cage.

Time considered reasonable by instructor.
5.0/2 - Follows manufacturer's specifications.

Uses proper solvent and tools.
Tine considered reasonable by instructor.
Choke clo,,J freely.



BLOCK OR DIVISION NUMBER: 5.0 TITLE: FL..el System Maintenance and Repair (cont'd.)

TASK NUMBER: 5.08 TITLE: Insect, Service, or Re lace Gas Tank, Ca and Sending Unit.

INSTRUCTIONAL OBJECTIVE 5.08: How to Inspect, Service, or Replace Gas Tank, Cap and
Sending Unit.

SKILLS: (Process Objectives)

5.081 How to make visual inspection of gas tank, cap, and sending unit.
5.082 - How to service or replace gas tank, cap, and sending unit.

RELATED TECHNICAL INFORMATION:

Safety considerations in fuel handling.
- Theory of electrical gauges.

See Manufacturer's specifications.

Required Instructional. Time: 5.08, 2 hours.

Required Performance Standards:

5.081 Checks tank for leaks and detects leaks.
Checks cap for seal.
Checks sending unit by checking dash fuel gauge.
Time considered reasonable by instructor:

5.082 - Repair - replace gas tank - flat rate + 20%.
Repair - replace tr,nk sending unit flat rate + 20%.
Follows manufacturer's specifications.

-E
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BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System Maintenance and Repair (cont'd.)

TASK NUMBER: 5.09 TITLE: Repair or Service Carburetors.

INSTRUCTIONAL OBJECTIVE 5.09: How to Repair or Service Carburetors.

SKIT,LE,: 'Process Objpctives)

5.091 - How to diagnose and service carburetors.
5.092 - How to repair a carburetor.

RELATED TECHNICAL. INFORMATION:

- Theory of carburetion.
See parts manual for parts identification.
See Manufacturer's Specifications.

Required Instructional Time: 5.09, 15

Required Performance Standards:

5.091 Time considered reasonable by instructor.
5.092 Repair & replace carburetor flat rate + 20%.

Proper hook -ur of connections.
Proper operation of engine.
No leaks.
As requirr_d by manufacturer's specifications.



BLOCK OR DIVISION NUMBER: 5 0 TITLE: Fuel System Maintenance and Repair (cont'ci.)

TASK NUMBER: 5.10 TITLE: Analyze Fuel Injection Problems By Means of Electric?).
Diagnostic

INSTRUCTIONAL OBJECTIVE 5.10: How to Analyze Fuel Injection Problems By Means of
Electrical Diagnostic Equipment.

SKILLS: (Process Objectives)

5.101 How to make visual inspection of fuel injection system.
5.102 - How to use electrical diagnostic equipment to identify and diagnose fuel

injection problems.

RELATED TECHNICAL INFORMATION:

Theory of_operation.
See parts manual for parts identification.
See Manufacturer-'s Specifications.

Required Instructional Time: 5.11, 7 hours.

Required Performance Standards:

5.101 Follows inspection procedures in manufacturer's srcificatione and detects
problems, if any. Time considered reasonable by'instructor.
(Approx. time: .)

5.102 Uses diagnostic equipment according to manufacturer's specific;:, tons, and
makes appropriate analysis with 80% accuracy. Time considered reasonable
by instructor. (Approx. time: .)



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System Maintenance and Repair

Flaring tools
Carburetor gauge set
Vacuum-pressure gauge
Air-cleaner tester
Tachometer
Nut buster
Fuel injection diagnostic equipment
Infra-red tester
Steel tube cutting and bending tools
Propane Carburetor Kit



1EST ITEMS

BLOCK OR DIVISION NUMBER:_5,0 TITLE: Fuel System

1. Match the carburetor system wttl--. statements of their use.

a. Float System

b. Tdle System

c. Main Meter±.ng System

d. Power System

e. Accelerator: Pump System

f. Choke System

1. -Provides fuel delivery during-operation with` the throttle partly to

fully opened.
2. Provides a richer mixture for cold engine starting and operation.

3. Temporarily provides extra fuel necessary to overcome the leanness

caused by rapid throttle opening.
4. Maintains a given depth of fuel in the bowl assembly.

5. Provides fuel delivery daring closed throttle.
6. Provides extra fuel for maximum engine power.

2. The student should demonstrate the ability to perform the following tasks

and meet performance standards: (Selection of proper tools and equipment

for task is included in the evaluation.)

TASK

5.01 Inspect, service, or replace carburetor air cleaner.

5.02 Clean or replace fuel filter units.

5.03 Remove, service, or replace fuel pumps or fuel lines and hoses.

5.04 Remove and replace carburetor.

5.05 Inspect and measure fuel flow and pressure of system.

5,06 Adjust carburetor,

5.07 Inspect, clean and adjust choke unit (automatic and manual).

5.08 Inspect, service, or replace gas tank, cap and sending unit.

5,09 Repair or service carburetors.

Repair or service exhaust emissiop, control systems, to include manifold heat.



TEST ITEMS (Con't.)

BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System

TASK

5.11 Analyze fuel injection problems by means of electrical diagnostic equipment.

5.12 Perfprm operational inspections of exhaust emission control system.

TEST ANSWERS:

1. a. 4

b. 5

c. 1

d, 6

e. 3.

f. 2

2. Performance skills will be evaluated by the instructor or evaluation team.
Manufacturer's specifications and flat rate plus 20% apply.

Note: Job qualification performance standard - 80% accuracy for other
than applied performance test items. Student must be capable
of meeting perfcrmance standards for at least 80% of the job tasks
of this block (to include primary tasks) to be considered as job
qualified as an Automotive Fuel System Maintenance and Repair
Specialist.



ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
(DPI - High Schools - N/A)

COURSE: Steering and Front. End Maintenance and Repair (Block 6.0)

COURSE DESCRIPTION: Department of Public Instruction Currently part of
T & I No. 7393- Automotive Mechanics III.

Department of Community Colleges - Currently part of
AUT 1123 - Auto Chassi: and Suspension.

INSTRUCTIONAL CONTACT HOURS: High Schools: None.
(This course or block of instruction is normally not
taught at the high school level owing to a lack
of instructional time and the complex equipment
requirements.)

CC/TI: 220*
(*NOTE: Additional instructional time provided
in Block 12.0 - Automotive Servicing.)

INSTRUCTIONAL OBJECTIVES:

To provide the learner ilith the necessary occupational instruction and oppor-
tunity for practical application to develop the skills and knowledge necessary
to qualify the learner to inspect, maintain', adjust, repair, or replace the
components of the automobile steering, front end, and suspension systems.

QUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this block of instruction qualifies the learner to
perform inspections, maintain, adjust, repair, or replace the components of the
automobile steering, front end, aild suspension system. With validation of this
qualification by performance evaluation, using industry performance standards,
the successful learner is considered to be qualified as an Automotive Front End
Technician.

PREREQUISITES:

High Schools: Not applicable.
Community College/ Block 3.0 (Introduction to Automotive Technology) or

Technical Institute: evidence of knowledge based upon experiencc, verified
by a demonstrated performance'evaluation.

PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or advanCed instruction qualLfi-
cation are provided. These test items emphasize demonstrated performance, but
also include a requirement for knowledge of related technical information. The
test items are outline in nature and require specific data to complete the situa-
tion or problem, relate directly to the instructional objectives and are considered
to be both valid and reliable.

EQUIPMENT REQUIREMENTS:

The general equipment list is attached to the last block of this program of instruc-tion. Special equipment and tool requirements peculiar to this block are attached.



lc1 RESEARCH PROJECT
OCCUPATIONAL TA!-'S AND INSTRUCTIONAL REQUIREMENTS

Automotive

BLOCK OR DIVISION NUM ER: 6:0 TITLE: Steering and Front End Maintenance & Repair

TASK NUMBER: 6.01 TITLE: Luliricate the Front and Rear Suspension.

INSTRUCTIONAL OBJECTIVE 6.01: Wry.' to Lubricate the Front and Rear Suspension.

SKILLS: (Process Objectives)

6.011 How to lubricate front end.
6.012 - How to lubricate rear ,r1d.

RELATED TECHNICAL INFORMATIN:

Lubrication charts information.
- Manufacturer's specifications.

Required Instructional Time: 0.. hours::.

REQUIRED PERFORMANCE STAI\NARDS:

6.011 - Locates and cleans grease fittings, refers to lubrication charts and
manufacturer's specification.

- Installs fittings if required. U.,.;es proper grease and grease gun.
Removes exceF.s grease on c:c:mrltion.
Cbserves shop safety.

6.012 Checks grease level in difCerertial.
Uses proper grease based on roal-J-acturer's specifications.
Observes shop safety.
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front End Maintenance & Repair
(contsd;)

TASK NUMBER: 6.02 TITLE: Replace Belts and Set Tension.

INSTRUCTIONAL OBJECTIVE - 6.02, How to Replace Belts and Set Tension.

SKILLS: (Process Objectives)

6.021 How to remove and replace and adjust power steering belts.
6.022 HowtO diagnose power steering belts.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts idenLification.
- Manufacturers specifications.

Required Instructional Time: C.02, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

6.021 Follows manufacturer's specifications for removal and replacement.
Adjusts to proper tension.

- Uses proper tools.

\

- Performs task flat rate + 201 time.
Observes shop safety.

6.022 - Follows procedures in manufacturer's specif'cations.
- Detects faulty belts if present.
aoserves shop safety.



BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front End MaintenanceEILE (con-v.1.:

TASK NUMBER: 6.03 TITLE: Adjust Worm and Sector in Steering Box, Inspect Steering.

INSTRUCTIONAL OBJECTIVE - 6.03: How Lo Adjust. Worm and 'Sector_ in Steering Box, Inspect

Steering.

SKILLS: (Process Oblectives)

6.031 How to aduF:t. worm and setor in steering box.
6.032 Flow to inspect and diagno worm and sector.

RELATED TECJNICAL

Mani

Required In Time: 6.i

REQUIRED PERFORMANCE :YrANDARDS:

6.031 Pollown F:trt. in ro!ritlf,i

Uses pnTet .

Performs task flat rate + 20% Lime.

- Observes shop safetw.

6.032 Follows inspection procrInres of manufacturer.

- Detects problem iC
Observes shop safety.



BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front En.1 Maintenance & Repair (cont.'

TASK NUMBER: 6.04 TITLE: Repair or Replace Manual Steering Components.

INSTRUCTIONAL OBJECTIVE 6.04: How to Repair or Replace Manual Steering Components.

SKILLS: (Process Objectives)

6.041 How to repair or replace manual steering components.
6.042 How to inspect and diagnose manual steering components.

RELATED TECHNICAL INFORMATION:
17

Manufacturers' specifications.
- See parts manual for parts identification.

Required Instructional Time: 6.04, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

6.'041 - Follows manufacturer's specifications.
- Uses proper tools.

- Adjusts according to manufacturer's specifications.
a. Observes shop safety.

6.042 Follows insnedtion procedures in manufacturer's specifications.
- Detects problems if present.
- Observes shop safety.
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MACK 0140IVIsION NUMBER: _6.0 TIT1,1;: Front End Maint.enance & Retiair (cont'd.

TASK NUMBER; 6.05 TITLE: Roair, Rebuild, or lace Power Steering Colaonents.

INSTROCTI°NAL OBJECTIVE He:: to P.!2_pair, kebuild,1IrReplace Power Steering
Colly)nent-J.

SKILLS: (Process Objectives)

6.051 - How to use flpoclal Loolf: fr power steering units.
6.052 How to repair, rebuild, u replace power steering units.
r,.053 - How to insect and diagnof:e power sr :rdng components.

RELATED TECHNICAL INEolf",lATFON7

_ manuf-acturers
Sae Parts manual for parts if L

Required Tnstructio!kil

REQUIO° Pi;:r-TnRTAANCE SnkrIDAWV:

6.051 ro).; t'co;din(1 to by tcrft,laractrer's specifications.

-jot' ntt- )(r- itTI

6.052 and tcchnical manuals.

,(-?rves ftl.t)(7,1- f-:;a1:,

fo rms t.; u. t + 0 tLrnn.

6.053 Through nhf-;ervt*,n - nH itt wl11 j_nspee for leaks and check proper smooth

°P-!ratic,u of =-rrilt -75 f- to diagnose malF.,nctions or correct operation of

-./stem.

D''-2tQce 1r2,71k ;

P°rfocm task fL rat- 4 7J-i?,

I

1 j
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and. Front End Maintenance & Repair (con

TASK NUMBER: 6.06 TITLE: Repair 3r Rcce Tilt and Telescopi and Collapsible
Mast Jackets.

INSTRUCTIONAL OBJECTIVE 6,06: How to Repair or Replace Tilt and Telescoping and
Collapsible Mast Jacky s.

SKILLS: (process objectiv-es)

6.061 - How to use special tools.
6.062 - How to repair, rebuild, or replace tilt and telescoping collapsible mast

jackets.
6.063 - How to inspect and diagnose components of tilt and telescopic or collapsible

mast jackets.

RELATED TECHNICAL INFOPMOION:

Manufacturerc specifications.
- See parts manual for parts i.de

Required instructional Time; 6.06, hours.

REQUIRED PERFORMANCE STANDARDS:

6.061 - Uses tools according to the manuFacturer's specification',. flat rate f 20%)
6.062 - Follows manufacturer's specificatiops to repair, rebuild, replace, inspect

and check for proper operation. (Flat rate F 2G%)
6.063 Component operates properly.
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BLOCK OR DIVISION NUMBER: 6.0 _ T1T i VI: Steering and Front End lintenance & Repair (coned

TASK NUMBER: 6.07 TITLE: Perform Visual inspections of Suspension Systems.

INSTRUCTIONAL OBJECTIVE 6.07: How to Perform Visual Inspections of Susp nsion Systems.

SKILLS: (Procesl-, Objectives)

6.071 How to perform visual insiw,:tion:3 of suspension systems.

RELATED TECHNICAL INFORMATION:

- Manufacturers specificati;rm;.
See parts manual for pai:L:;
Items to check during visual inspLcGfln.

Required Instructional Timo. L.07, hours.

REQUIRED PERFORMANCE : ANDARDS:

6.071 The 'udent cb_cks tires for clues of Tv!l'AnInci:ion.

Checks for wear in ball joints on k:_ng
Checks for wear in idler and steering arms.

- Checks for wear and adjustment of steering gear box.
- Makes correct diagnosis flat ,',te 20%.



BLOCK OR' DIVISION NI_IdER: 6.0 TIT)LE: SLeering and Er. IL End Maintenance & Repair (con

TASK NUMBER: 6.08 TITLE: Replace Shock Absorbers and Mounting.

INSTRUCTIONAL OBJECTIVE 6.08: How Lo Remove 4J1d Replace Shock Absorbers and Mountings.

SKILLS: (Process Objectives)

6.081 How to remove and replace shock absorbers and mounting brackets.
6.082 - How to make visual inspections of shock absorbers.

,,.1:31.ATED TECHNICAL "INFORMATION:

- Types o hock absorbers and character shics.
Manufacturers specificaf-,,,ns.
See parts manual for part.

Required Instructional Time: 6,08, 6 1

REQUIRED PERFORMANCE STANDARDS:

Removes and replaces shock absorbers and mohut ing hrackeLs in flat rate + 20%,
- No noises from these components during o)eration of vehicle, follows manufacturer's

specifications.
Observes shop safety.
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BLOCK OR DIVISION NUMBER: _ _6.0 TITL: Front End Maintenance & Repair (cont'd,

TASK NUMBER: 6.09 TITLE: W1111,tce ?runt. Wheel BezItings Grease Seal.

INSTRUCTIONAL OBJECTIVE 6.W: How to Replace Fr6nt Whee 1 Bearings Grease Seal.

SKILLS: (Process Objectives)

6.091 How to remove and replaco fine it wheel laring q/e;c seals.
6.092 How to inspect front wheel hearing grease seals.

RELATED TECHNICAL INFORMATInN:

- Manufacturers specIficatjons.
Characteristics grease seals.

Required Instructiunal Tim?: N. ), 2

REQUIRED PERYORNANCE STANDARDS;

- Inspects wheel bearing : ;cal whel bearincjs and raes for proper wear according to

manufacturer's sp(!cificatjn.
Detects faulty component: :.

- Performs task flat rate + 20% time
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BLOCK OR DIVISION NTJMBER: 6.0 TITLE: Steering and Front End Maintenance & Repair (con'

TASK NUMBER: 7/.10 ,1TITLE: Ipair or Replace Rear Suspension Systems.

INSTRUCTIONAL OBJECTIVE 6.10: How 4tJ Repair or Replace Rear Suspension Systems.

SKILLS: (Process Objectives)

6.101 How to repair or replace components of rear suspension system.
6.102 - How to make a visual inspection of rear suspension system.
6.103 - How to diagnose components' of rear suspension and use equipment.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts identifiy,tt_ n.
- Manufacturers specifications.
- Types and characteristics of suspension systems.

Required Instructional Time: 6.10, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

6.101 Demonstrates the proper way to repair or replace the rear suspension system
according to manufacturer's specifications.
Performs t fiat rate 4- 20%.

6.102 - Demonstrates proper method of making a visual inspectio., of the rear suspension
system.
Detects faults if any.

- Performs task flat rate + 20%.



BLOCK OR DIVISION NUMBER: 6.0 TITLE: Speeriv and Front End Maintenance & Repair (cont'd.)

TASK NUMBER: 6.110 TITLE: inspect and Repair Front Suspension Systems.

1

INSTRUCTIONAL OBJECTIVE - 6.110: How to Inspect and Repair Front. Suspension Systems.

SKILLS: (Process Objectives)

6.1101 - How to repair or replace components of front suspension system.
6.1102 - How to make visual inspection of front end suspension system.
6.1103 How to use equipment to dia9n,-)so com?koncnts of front end suspension.

RELATED TECHNICAL INFORMATION:

See parts manual for parts identification.
See .manufacturers specifications.
Types and characteristics of front end suspension systems.

Required instructional Time: 6.110,

REQUIRED PERFORMANCE STANDARDS:

hours.

#4*



BLOCK OR DIVISION NUMER: 6.0 TITLE: Steerin2 and Front End Maintenance & Repair

TASK NUMBER: 6.111 TITLE: Rep.lace Pivot Points on Steerinn Linkage.
f

INSTRUCTIONAL OBJECTIVE 6.111: Hctw to Replace Pivot Points on Steering Linkage.

SKILLS: (Process Objectives)

6.1111 How to lemove and replace pivot points on steering linkage.
6.1112 - How to make a visual insnectiop of pivot points.
6.1113 - to use equipment to diagnope pivot points.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts identification.
See manufacturers specifications.

Required Instruction. Time: 6.111, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

6.1111 - Follows manufacturer's specifications or technical manual for the removal or
replacement of steering pivot points.

- Flat rate + 20%.
Observes shop safety.

6.1112 - Makes visual check for loosmess, wear or binding of pivot points.
- Detects faults if any.
Flat rate + 20%.

6.1113 Uses diagnostic egnipment according tomanufacturer's specifications.



BLOCK OR DIVISION NUMBER: 6.0 Steering and Front End MainteuaLnce & Repair (cont'd.)

TASK NUMBER: 6.112 TITNF. lybusti Vin l Pins.

INSTRUCTIONAL OBJECTIVE - 6.112: How to ketinsh King Pins.

SKILLS: (Process Objectives)

6.1121 Flow to rebush king pins.

6,1122 How to rrie visual of king pins,

6.1123 How to use equipment to inspect king pins.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specificaLion,
See parts manual for parts identifIcat.ion.

Required Instructional Time 6.112, 17 hours.

REQUIRED PERFORMANCETANDARD:

- Makes visual inspection, rercds to manufacturer's specifiCations and rebushes king

pin, replace assembly and cheLks for proper operation.

- Compo1;ent operates properly.
- Flat rate + 20%.
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BLOCK OR DIVISION NUMBER: n.0 TITLE: Steering and r'ront End Ma, 'nance & Repair (cont'

TASK NUMBER: 6.113 TITLE: Reglace Ball Joints.

INSTRUCTIONAL OBJECTIVE - 6.1i3: How to Re lace Pall Joints.Replace

SK17,LS: 'Process Objectives)

6.1131 - How to remove and replace ball joints.
6.1132 How to use equipment to inspect ball joints.
6.1133 How to make a visual- inspecticn of ball joint .

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
See parts manual for parts identification.

Required Instructional Time! 6.113, 16 hours.

REQUIRED PERFORMANCE STANDARDS:

6.1131 --Removes and replaces a ball joint according to manufacturer's
specifications.
Flat rat + 20%.
Observes shop safey.

6.1132 Makes a visual inspection of ball joint.
& - Flat rate + 20%.

6.1133 - Detects problem if any.
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BLOCK OR rlv,s14N NUMBER; 6.0 TITL'.: Steerinc and Front End Maintewince & Repair (coned.'

TASK NUMBER: 6.114 TITLE: Ropince Front Susnensien Control Arms and Bushings.

INSTRUCTIONAL 6.114: ;Hie/ to Roplee Front Suspension Control Arms and Bushings._

SKILLS: (Process Obicettves)

6.1141 How to remove and ieplace front suFpnsion control arms and bushings.
6.1142 lice to use eqnipmont to 1, .peet Front suspension control arms and bushings.
6.1143 - How make visual. Insi of flont suspension control arms and bushings.

RELATED TEcHilICAP INFIIP,MAT1ON:

Manufacturers etc
Equipment mannfacturerspecifatient
See parts manud1 for poets dint i ! tn.

Required Inst T i , lion -s

REQUIRED PERFORMANCE STAr1pARDS:

6.1141 - RPM01-,_,S control arms and bushings according
to manufneturer's specifications.
Flet rate + 20%.

6.1142 Uses proper equipment to int,poct Front suspension control ams and
bushings.
Flat rate +

6.1143 Makes visual-inspection pt7 to nt nspension control arms and bushings.
Detects evidence of problem.
Flat rate 20b.
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BLOCK Oft DIVISION NUMBER: o.0 TITLE: Steeri n and Front End Maintenance & Repair (cont

TASK NUMBER: 6.115 TITLE: AIILE22Ritit2.2Torsion and Trunion Bars.

INSTRUCTIONAL OBJECTIVE 6.115: How tojkdin3L o" Replace Torsion and Trunion Bars.

SKILLS: (Process Objectives)

6.1151 How to adjust or replace torsion and L.runion bars.

RELATED TECHNICAL INFORMATION:

- Manufacturers specifications.
See parts manual f'.or parts identificatiJh.

Required Instructional Time: 6.1]5, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

Adjusts or replaces torsion and trunion bars according to manufacturer's
specifications.,

Flat rate + 20%.
- Observes shop safety.
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BLOCK OR DIVISION WJMBER: 6.( TITLE: Steering and Front End Maintenance & Repair (cont'd

TASK NUMBER: h 12 TITLb: Balance Whecils and Tires.

INSTRUCTIONAL OBJECT' 6 .12 : How to Balance Wheels and Tires.

SKILLS: (Process Objective.:;)

6.121 row to bal,:nce whels and tires.
6.122 - How to make visual check 7 of wheels and tires.

6.123 How to use balancing equipment.

RELATED TECHNICAL INFOMATrON:

- Manufacturers specific:at:ions.
- Balancing equipment maintenance requilments.

Required Instructional Time:

REQUIRED PERFORMANCE i-;TANDAPb;;:

6.1, 26

6.121 - Balances tir,:s and wheels 100'L accuracy.

- Flat rate f.2(7r,.

6.122 - Makes'visnal check of tires crrid wheels to determine improper wear.
- Detects problems if any.

- Flat rate + 20%.

6.123 Uses balancing equipment according to manufacturer's specificatiolls.
/
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BLOCK OR DIVISION NUMBER; 6.0 TIVLE: Steerip9 and Front End Maintenalwo & Repair (cont'di

TASK NUMBER: 6.131 TITLE:. Insect; Adjust, and Repack Front Wheel Bearing.

INSTRUCTIONAL OBJECTIVE - 6.131:; 116w to Int:meet., .7\ijust, and Repa,k 7 ont Wheel Bearings.

SKILLS: Wri)ees9 Objectives)

6.1311,- How to inspect and adjust front wheel bearings..
6.13121- Now to repack front wheel. bearings.

RELATE-7) TECHNICAL' INFORMATION:

Manufacturers specifications.
- See parts manual for parts identification.
- Wheel bearing crease characteristics.

Required Instructional Time: 6.131,

REQUIRED PERFORMANCE STANDARD:1,f

hours.

6.1311 - Inspects, repacks, and adjusLs front wheel bearings according to
manufacturer's specifictitions.

6.1.312 Flat rate + 20%.

ro

44s
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steerio9 and Front End Main; :Hance & Repair (cont'd.

TASK NUMBER: 6.132 TITLE: Inspect and Replace Steering Spindles.

INSTRUCTIONAL OBJECTIVE 6.132: How to jospecr and Replace Steering Spindles.

SKILLS: (Process Objectives)

6.1321 How to replace wheel spindles.
6.1322 How to inspect wheel spindles.
6.1323 - How to make visual inspections of wheel spindles.

I

RELATED TECHNICAL INFORMATION:

Manufacturers specificaLPIns.
See parts manual for harts ideutificaa,

Required Instructional Time: 6.1 2, hours.

REQUIRED PERFORMANCE STANDARDS:

- Inspects and replaces sLeerinq spindt- according to manufacturer's specifications.

- Detects problems if any.
Flat rate + 20%.

19;2
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front Ind Maintenance & Repair (cont'c

TASK NUMBER: 6.14 TITLE: Inspect and Align Front End.

INSTRUCTIONAL OBJECTIVE 6.14: How to Illspect and Align Front End.

SKILLS: (Process Objectives)

6.141 How to align front end.
6.142 How to make visual check of front epd.
6.143 How to use equipment to make diagnosis of front end alignment.

RELATED TECHNICAL INFORMATION:

- Manufacturers specifications.
- Equipment manufacturers specifications.

Maintenance and requirements of alignment equipment.

Required Instructional Time: 6.14, 70 hours.

REQUIRED PERFORMANCE STANDARDS:

6.141 Aligns front end according to manufacturer's specifications.
Fiat rate + 20%.

6.142 Makes visual inspection of front end according to manufacturer's specifications.
- Detects problems if any.
Flat rate + 20%.

6.143 - Uses diagnostic equipment according to manufacturer's specifications.
- Detects problem if any.

Flat rate + 20%.
Observes shop safety.

193
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BLOCK OR DIVISION NUMBER: 6.0 .1-ITU:: St irig and Front End Maintenance & Repair (cont'd.

TASK NUMBER: 6.15 lns.pect and iktign Rear End.

INSTRUCTIONAL ODOECTIVE 6.t5: How to Inspect and Align Rear End.

SKILLS: (Process Ohiertives)

6.151 How to align rrar end.
6.152 How make visual check of roar rnd alignment.
6.153 How to use oquipmrnt to mali diagnosis of rear end alignment-

RELATED TECHNICAL INEORMATIN:

Manufactureis sporificaLions.
Equipment manufacturers sperificaliors.

Required insfructional Time: ().15, S honrs,

REQUIRED PERFORMANCE STANDARDS:

VisuAiy in:;pects and aaign.; real end cr:efirding to manufacturer's specifications.
, Detem.- :)roblems if any.

-- 2,0%.



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front End Maintenance & Repair

Crease lubricator
Transmission grease gun
Belt tension gauge
Pittman arm puller
Crowsfoot (2)
Pressure gauge set
Special tools for rebuilding power steering components
Seal driver set
Bearing packer .

Bushing driver set
Air. chisel

Special sockets for ball joints
Steering wheel puller
4 ton hydraulic floor jack
King pin reamer set ,:1)tional)

P'Wheel balancer
Front end alignment machine and equipment
Power steering pump pulley puller
Tie rod remover and tie rod sleeve wrench
Inchpound wrench

'Bench-holding fixture
Coil spring Compressor tool
Ball joint removing tool
Control arm bushing tool set



TEST ITEMS

BLOCK OR DINLSION NUMBER: 6.0 TITLE: Steering End MainLnance and Repair

I. Match ft ,
following wheel alignment. angles to statements of their purpose.

a. Camber

b. Caster

c. Toe-in

d. -Tor -c't on turns

Steering axis inclinat..on

1. To allow the inner front wheel to roll freely on .uld prevent the

outer wheel from dragging.

2. To aid steering stability and establish a pivot point about which the

wheel' can .,be easily turned.

3. To enable the front wheels to maintain a straight-ahead position, -.)r

return to straight-ahead position after a turn has been completed.

A. To compensate for varying tolerances in the steering linkage and to pre-

vent excessive tire wear.

5. To bring the road ::ontact point of the tire more nearly under the point

of load and eliminate excessive tire wear.

2. List five preliminary steps to wheel'alignment.

a.

b.

c.

d.

e.

NOTE: Manufacturer's specifications and flat rate plus 20% apply for all

practical work performance standards.
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TEST ITEMS PRACTICAL

BLOCK OR DIVISluN NUMBER: 6.0 TITLE: 'AecrIng and F1031:. j.air

!,.01 The student: will clean fittings ind intricate the fiont and rear .an

systems. 100% accuracy.

6.02 The student will diagnose 1,ower steering belt problems, remove and re pi
and adjust powcA' steering belts. 100% accuracy.

6.03 The student will inTect, diagnose and adjust worm and sec-.or .fear in the
steering bdx. 100% accuracy.

'.04 The student will in :pact, diagnoae,.and repair manual silceing units and com-
pon.ults, utilizing manufacturer's specifications. 100% accuracy.

6.05 1) Identify proper tools needed to repair the power steering system.
90% accuracy,

2) Student will explain the principle involved in the power steering system.
95% accuracy.

6.06 The student will demonstrate the use of special tools involved in the repair
of most jacks. 95% accuracy.

6.07 The student will demonstrate the proper methods of visual inspection of: the
suspension system. 100% accuracy.

6.08 The student will demonstrate the proper installation of shock absorbers and
mounting brackets. .100% accuracy.

6.09 The student will demonstrate the proper.disassembly of a front wheel and clean,
inspect, and replace as necessary the wheel bearing, its seal and races.
100% accuracy.

6.110 The student will demonstrate the proper method of disassembly and assembly of
the rear suspension system. 100% accuracy.

6.111 The student will make a visual inspection, diagnose and repair pivot point
problems. 100% accuracy.

6.112 The student will demonstrate the proper method of visual inspection rebushing
and replacing king pin. 100% accuracy.

6.113 The student will visually inspect and demonstrate the proper removal and re-
placemb of a ball joint. 100% accuracy.

4.114 The student will visually inspect and demonstrate the proper removal and re-
placement of the front suspension control arm and bushing. 100% accn16.ey.

6.115 The student will adjust and replace torsion and trunion bars utilizing manu-
facturer's specifications. 100% accuracy.

6.121 The student will properly balance wheels. and tires. 100% accuracy.

6.131 The student will inspect, repack and adjust front wheel bearings.
100% accuracy.
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: ITEMS .lit. )

BLOCK OR DIVISION NUMBER: n.0 TITLE: .:flteelinu and Er,,nt i i !t1 I,11,ti.c., .11

:.32 The tidont w i 1 1 i n!;1,,(..1, and rep i ace :;:tiering :;pinci 1 i.:; z i

spec if cat i ow; 1 10% accuroc f.

6.141 The student will NaNu a vi: not _aspection LA the Hold. end and
proper equipment Ali.gn the Er ant. tend. 100% accura..y.

6,151 The student. will vi,,4ually insoect. and align the rear end. J001. N2ur.tcv.

NOTE: Performance type test: items are has.:!(1 on the premise that an
automobile or the essential steering and front end components will
be provided aud that necessary tools and equipment are avallable. So-
lection of the proper tools and equipment and necessary preparation to
perform the task are considered part of task performance. In ev;ilua-

tion of Cask performance, performance standards will include complidnue
with the manufacturer's specEicAtions and application of the flat rate
plus 20 % time limitations.

19 ('
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TEST ANSWEk!;

BLOCK OR DIV..SION NUMBER: Cw..1 TITLE : Slocrintj atki 1. 1 Arc' ),112arir

a. 5

b. 3

C. 4

d. 1

e. 2

2. Any fide of the followin,i:

a. Tie condition
b. Tire pressure
c. Wheel run-out
d. Wheel bearings
e. Front end looseness

-f. Shock absorbers
g. Spring sag

NOTE: Job qualification performance standard for items 1 and 2 is 80%

accuracy. Student must be capable cf meeting performance stan-
dards for at least 80% of the job tasks of this block (to in-
clude primary tasks) to be considered as job qualified as an
Automotive Front End Technician.



ARTICULATION RESEARCH PROJECT

Im;tructiona1 Guide

PROGRAM: Automotive Mechanics (0 C' V-01)

(DPT - High Schools N/A)

COURSE: arive Train and Manual Transmission Maintenance and Repair (Block 7.0)*

('DURST? DESCRIPTION: Department of Public Instruction - Currently part of.
'1' I. No. /393- Automotive Mechanics 111.

Department of Community Colleges - Currently part of
AUT 1124 Auto Power-Train Systems.

INSTRUCTIONAL CONTACT HOURS: High Schools: 169
CC/TL: 1(6

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the occupational instruction and the Opportunity for
nractical work application to develop the skills and related technical knowledge
necessary to qualify the learner to inspect, adjust, service, repair or replace,
the component of the automotive power train with a manual transmission, accord-
ing to the manufacturer's specifications and to meet industry minimum performance
standards.

nUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this block of instruction qualifies the learner to perform
inspections, make adjustments, service, repair or replace the components of the
automotive power train with'a manual transmission. With validation of this quali-
fication by performance evaluation, the successful learner is qualified as an Auto-
motive Manual Transmission and Rear Axle Technician.

PREREQUISITES:

High Schools and post-secondary schools: Block 0.0 (Introduction to Automotive
Technology) or evidence of knowledge based upon experience, verified by a demon-
strated performance evaluation.

PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or advanced instruction qualifica-
tion are provided. These test items emphasize demonstrated performance, but also
include knowledge of related technical information. Test items are outline in
nature and require specific data to.complete the situation or problem, and relate
directly to the instructional objectives.

EQUIPMENT REOUIREMENTS:

The general equipm1 list is attached to the last block of tnis program of instruc-
tion. Special equ ent and tool requirements peculiar to this block are attached.

*NOTE: This title applies to all. instructional objective pages in this bluck.



001.

BLOCK OR DIVISION NtH

TASK NUMBER:

ARTICULATION RESEARCH PROJECT,
, TASKS AND INSTRUCTIONAL REQUIREMENTS

Automotive Technology

7 0 TITLE: Power Train an Manual TransMission

7.01 !E: Lubricate U-joints .

INSTRUCTIONAL 011-11:c

SKILLS: (Process: ()i; y

.(71: How to Lubricate U-Joints.

7.011 - How to u .ual checks of U-joints.
7.012 - How to ,1.[cation equipment.
7.013 - How to 0e U-joints.

RELATED TECHNICAL 1',!

See manufacture,' ifications - What are U-joint danger signs?

REQUIRED INSTRUCTION: ih. 7.04 2

REQUIRED PERFORMANCF STANDARDS:.

7,011 -
7.012

7.013 -

Lubricate
Uses Dilwi

Makes vi,,,,

U-joint

hours.

:rlc)ints according .to specifications, using proper lubricant.
equipment properly according to manufacturer's spec-

. Uses equipment safely.
..: check of U-joint. Demonstrates ability to determine if
ci,ATCctive or not.
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BLOCK OR DIVISION 1\1;M.6 /1 TITLE: Power Train and Manual Transmissim '(cont'd.)

TASK NUMBER: 7.02 Lubricate Speedometer Cable Drive Gear and Housing.

INSTRUCTIONAL OB3E(

SKILLS: (Process 0),1

)2: How ...to Ltibricate Speedometer Cable Drive Gear

and J1ousincl.

7.021 to rey. r-Aldoneter cable and drive year.
7.022 - How to speedometer cable drive gear and housing.
7.023 - How to --m,11 check for cable fray and wear.

RELATED TECHNICAL INFc. I ON

if

See manufacturer', :ifications, see parts manual for parts identification.

REQUIRED INSTRUCTIONT. 7.02, 2 hours.

REQUIRED PERFORMANCE .

- Removes speedoror., to and drive, gear properly.
- Checks cable for nd wear.
- Ensures that spee,:!,. 'F. unit works properly.
- Flat. rate + 20%.

fib



BLOCK OR DIVISION NUMqi

TASK NUMBER: 7.03

INSTRUCTIONAL OBJECTrN,

SKILLS: (Process Obj,,

(;3.031 - How to,

- usinf
.7.033 - How to mako

operation.
7.034 - How to mount:

RELATED TECHNICAL INFOP'

See parts manual En;
Know proper posiLio

/ Khow standards for

REQUIRED INSTRUCTIONAL T. 7.03, 4 hours.

-3-,

TITLE; Power Train and Manual Transmission (cont'd.)

Tomova and replace Slip-Joints or U-Joints.

How to Remove and Replace Slip-Joints or UJJoints.

) eplace slip-joints and U-joints:
[ tools.

;.,rd tools.

11 check diagnosis of slip-joints and U-jointw for proper

-int to place grease fitting in proper position.

identification.
;lease fitting.
r-itory and unsatisfactory b-joints.

REQUIRED PERFORMANCE

7.031-- Removes and .,:es slip joints and U-joints using standard and special
tools properly. Flat' rate + 20%.

7.032 - Diagnoses :;lip-joint assuring proper operation.
7.033, - Mounts U-joi.nt and places grease fitting in proper position. Flat rate

+ 20%.
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-4-

BLOCK OR DIVISION jUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.04 TITLE Replace Drive-Line Seals.

INSTRUCTIONAL OBJECTIVE 7.04: How_po Replace Drive-Line Seals.

SKILLS:

7.041

(Process Objectives)

- How to make visual inspection of drive -line seals.
7.042 - How to remove and replace in-put shaft seal.
7.043 - How to remove and replace rear'extension housing seal.
7.044 - How to replace differential pinion seal.
7.045 - How to remove and replace rear axle seals.

RELATED TECHNICAL INFORMATION:

See partr manual for parts identification.
Know causes'of seal failures - symptoms

Input Shaft Seal
Rear Extension Housing Seal
Differential Pinion Seal
Rear Axle Seals

REQUIRED INSTRUCTIONAL TIME: 7.04; 12 hours.

REQUIRED PERFORMANCE. STANDARDS:

7.041 - Determines if seals are faulty.
7.042 - Removes and replaces all drive line seals properly according to manufac-

turer's specifications with no leaks-.- Tlat-rate-+- 20%.
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-5-

BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont14.)

TASK NUMBER: -7.05 TITLE: Testandlikeplace Out-of-Round Drive Shaft.

INSTRUCTIONAL OBJECTIVE - 7.05: How to Test and R221ace Out-of-Round Drive Shaft.

SKILLS: (Process Objectives)

7.051 - How to make visual inspection of out-of-round drive shaft.
7.052 - How to use proper equipment to check drive shaft out-of-round.
7.053 - How to remove and replace drive shaft.

RELATED TECHNICAL INFORMATION:

See manufacturer's specifications.
See parts manual for parts identification.

REQUIRE") INSTRUCTIONAL TIME: 7.05, hours..

REQUIRED PERFORMANCE STANDARDS:

7.051 - Checks and determines out-of-round drive shaft using proper equipment.
7.052 - Replaces defective drive shaft. Flat rate + 20% assuring proper align-

ment.

2 JP-



-6-

BLOCK OR DIVISION NUMBE: 7.0 TITME: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.06 TITLE: Inspect Drive Shafts, 0-Joints and Center Bearing.

INSTRUCTIONAL OBJECTIVE 7.06; Now to Its. ct Drive Shafts U-Joints and
Center Bearing.

SKILLS: (Process Objectives)

7.061 - How to make visual inspection of center support bearing.
7.062 How to remove and replace center support bearing.

RELATED TECHNICAL INFORMATION:

See manufacturer's specifications.
See parts manual for parts identification.

REQUiRED INSTRUCTIONAL TIME: 7.06, 2 hours.

REQUIRED-PERPORNANCE STANDARDSI

7.061 Inspects center support bearing to determine proper operation.
7.062 - Removes and replace* center support bearing to vehicle standards.

Flat rate + 20%.

.9 0



-7-

BLOCK OR DIVISION CUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)...11r.

TASK NUMBER; 7.07 TITLE: _place Manual Transmission Gaskets and Seals
(In -Ca 1irs,) .

Deleted - Covered in 7.04

TASK NUMBER: 7.00 TITLE: Replace Pilot Bearings.

INSTRUCTIONAL oriTcTrim 7,coa How to Replace Pilot Bearings.

SKILLS: (Process 05jectiveo)

7,081 --Haw to diagnose rOlot bearing for malfunction.
7,082 How to remove nncl replace pilot bearing.
7,033 - How to r :ke vicw.11 inspection for tolerance.

RELATED TECHNICAL IVFOPMATION:

See parts manual for partn identification.
See service r7r:val.

REQUIRED IESTRUCTIO"U TIME: 7,013, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

7.001 - Detern±,ne.r.; if nA7.7.:t bearing is working properly according to specifi-

;:ationo.

7,062 - Pc.7:17n red repinces pilot bearing properly, assuring proper operation.
171nt roto 20%.
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-8

TILOCK OR. DTVT.InN NiNTIER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK 7.Qn TTfl!LE: Replace Release Bearings.

7 . Oq How to Replace Release Bearings.

SKTLL: ! Objectives)

,c) remove and replace release bearings.
7.7): H(7w t.,) diagnose release hearing failure visual.

7TC''''TCAL

apart;, manual, or narts identification.

REOUTRED INSTT'.UCTIONnf, TT7,1E: 7.ng,

117,fli7TPFD 1.71-1?:flR'IANC7 c77: TARDS:

ti hours.

n,termines if rrilQase hearing is working properly according to specifi-
ons.

7.nq? T,.111ace rt,!leasP learng, adjusts clutch to assure prooer operation.
rats. 4 7)().

8
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BLOCK_OR_DTVISION NUMBER: 7,0 TITLE: Power Train and -- Manual Transmission

TASK NUMBER: 7.10 TITLE: Repl.ace Transmission Mounts.

INSTRUCTIONAL OBJECTIVE - 7.10: HQW to Replace Transmission Mounts.

SKILLS: (Process Objectives)

7.101 - How to make visual inspection of transmission mounts.
7.102 - How to remove and replace transmission mounts.
7.103 - How to use transmission jacks.

RELATED TECHNICAL INFORMATION:

See parts manual for parts identification.

REQUIRED INSTRUCTIONAL:TIME: 7.10, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

-9-

(contld.)-

7.101 - Makes visual inspection to determine if transmission mount is defective.
Detects problem if present with 80% accuracy.

7.102 Replaces defective mount to vehicle standards. Flat rate + 20%.
Uses transmission jack properly and with adequate safety precautions.
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BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.11 TITLE: _Adirst_Mechanical,livpe Clutch.

INSTRUCTIONAL OBJECTIVE 7.11: How to Adjust Mechanical-Type Clutch.

SKTLLS: (Process Objectives)

7.111 - How to adjust mechanical-type clutches.
7.112 - How to diagnose proper adjustments.

RELATED TECHNICAL INFORMATION:

See manufacturer's specifications.
See parts manual for parts identification.

REQUIRED INSTRUCTIONAL TIME: 7.11, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

7.111 - Diagnoses clutch for proper operation.
7.112 - Adjusts clutch to manufacturer's specifications. Flat rate + 20%.



BLOCK OP DIVISION NUMBER: 7.0 TITLF: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.1'; TITLE: Adjust External Shift Linkage on Manual Transmission.

INSTRUCTIOZ1AL OHJECTIVE -7 7.12: How a Ad ust External Shift Links e on Manual'
Transmissions.

SKTT,LS: (Process Objectives)

7.121 -. How to adjust shift linkage on manual transmissions.

7.122 - How to make visual check cf shift linkage.

RELATED TECHNICAL INFORMATION:

See manufacturer's specifications.
See parts manual for parts identification.

REQUIRED INSTRUCTIONAL TIME: 7.12, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

7.121 - Adjusts shift linkage to manufacturer's specifications so unit works
effectively.

7.122 - Makes visual inspection to determine if shift linkage is worn or defec-
tive and detects problem if present with 80% accuracy.
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-1;7

BLOCK OR DIVISION NUMBER: 7.0 TITLE; Power Train and Manual Transmission (contld.)

TASK NUMBER: 7.13 TITLE: Inspect Shifting.

INSTRUCTIONAL OBJECTIVE - 7.13: How to4nspect Shifting.

SKILLS: (Process Objectives).

7.131 - How to make a road test.
7.132 - How to make a visual check.
7.133 - How to make a diagnosis of components.

RELATED TECHNICAL INFORMATION:

Items to be checked in a road test.
What to look for on a visual inspection.

REQUIRED INSTRUCTIONAL TIME: 7.13, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

7.131 - Performs road test to determine if unit is shifting properly.
7.132 - Makes visual check for worn or defective parts. Detects problem if

present - 80% accuracy.
7.133 Makes diagnosis of all components for proper adjustment and operation.

Runs proper test as part of diagnosis.



-13-

7.n TITLE: Power Train and Manual Transmission (cont'd.)

TASK Perfofm Onerational Manual Transmission Inspections.

TNSTT':' 7.14: 71nw to Perform Operational Manual Transmission

SKI ui

:nr,pections.

!%r Ip(,rdt:,i,(:)nal. inspections.

I. trnn:missicn road test.
c'hck of manual transmission.

RELATZD TECi;NICAT, INF727!IATTON:

T71.'07;7--

7.14, 4 hours.

()fl fi propy.
Lt7!;n oronnriv with no noise.

r11 ubhr grommets and/or washers in place.
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INSTR(

P.EIVTril .

-

-14-

Puicr Train and Manual Transmission (contc.d.)

vii.,:21e0c Mechanical-Type Clutch.

ifow La Replace Mechanical-Type Clutch.

7pe clutch.
L-Lype clutch components.

mechanical clutch.
equipment to replace mechanical clutch.

11 hours.

correctly - free play within specifications.
id fiat rate + 20%.
1;p or chatter.

)1 free play of clutch within specifications.
f ,)1 r:-orrPctiv.



-15.-

Fif[C-r: 'TTLE: Power Train and Manual Transmission (cOnt'd.)

TAY-:: is

..C44

T.NFTPUYTic,:

SKTLE.:-;:

Sri:

REQUIRL

REQUIRE

No

HTIcIve and Replace A Manual Transmission.

fr\.! to Reyove and Replace A Manual Transmission.

a manual transmission.
of a manual transmission.

10 hours.

H drive shaft, all bolts, pins, and washers

rniH grommets and/or washers in place.
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BLOCK 02 DIVn;f0N 7.0 TITLE: Power Train and Manual Transmission

TASK NUMBER: 7.17

INSTRUCTIONAL 0113PnTiv

SKILLS: (Process 0,), f )

Rebtlild A Manual Transmission.

How,.tq Rebuild A Manual Transmission._

7.171 How to u- _11 tools in transmission rebuild.
7.172 - How to manual transmission.
7.173 - How to [LI- ,,rilosis of components.
7.174 - How to 11,,,1 check of transmission components.

75 - How to test of manual transmission.

e RELATED TECHNICAL T.NnN:.

Parts manual.
Manufactut-er's

Special tool recirn.::-L:;.

REQUIRED INSTRUCTIONAI. 7.17, 45 hours.

REQUIRED PERFORMANCE STT\NDITIT",:

(cont'd.)

- Demonstrates abiiitv o use special tools used in transmission orerhaul.
- Transmission cowponPrit. installed correctly.
- Transmission shin pl:operly - flat rate + 20%..
- Learner demonstrate au ability to recognize defectilTe and/or broken parts.

rfi
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-17-

BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual.Transmission (cont'd.)

TASK NUMBER: 7.18 TITLE: Rebuilei Over-Drive'bnit.

INSTRUCTIONAL OBJECTIVE 7.18: How to Rebuild Over-Drive Unit.

SKILLS: (Process Objectives)

7%181 - How to use required special tools and equipment.
,7.182 -.How to diagnOse over-drive unit components.
7.183 - How to rebuild over-drive units.
7.184 How to make visual checks of over-drive units.
7.185 - How to road test over-drive units.

RELATED TECHNICAL INFORMATION:

. Special tooLrequirements.
Parts manual.
Manufacturer's specifications.

REWIRED INSTRUCTIONAL TIME: 7.18, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

- Learner demonstrates ability to use special tools required in overdriv overhaul.

- Learner demonstrates ebility to recognize defective overdrive Componeas.
..,:s.Flat rate 20%, overdrive components installed correctly.
,v; Overdrive works properly.

- All wires and bolts in place,
- Overdrive works properly, with no noise and no leaks.



-18-

BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.19 TITLE: Replace Rey-Axle Shaft, Bearings, and Seals.
L

INSTRUCTIONAL OBJECTIVE - 7.19: How to Replace Rear-Axle Shaft, Bearings,

SKILLS: (Process Objectives)

and Seals.

7.191 - How to use required special tools and equipment.
7.192 - Row to remove and replace rear-axle shaft, bearings, and seals.
7.193 - How to make visual r,L,..-1c,

7.194 - How to make a diagnosis of rear-axle shaft, bearings, and seals.
7.195 How to road

RELATED TECHNICAL INFORMATION:

Special tool and equipment requirements.
yarts manual.
Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 7.19, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner demonstrates ability to use hydraulic press, bearing pullers, and
other spPe:ial equipment used in rear axle hearing replacement.
No teaks or noise.. All bolts and lines in place and tightened to specifica-
tions. Bearing and/or seal installed correctly.
Flat rate + 20%.
No leaks.

Learner demonstrates ability to isolate rear bearing and/or seal trouble.
Learner demonstrates ability to diagnose rear-axle troubles during road test.

\\/



-19-

(cont'd.)BLOCK OR DIVISION NUMBER: 7.0 TITIM: sower Train and Manual Transmission

TASK NUMBER: 7.20 TITLE: remove and Replace Pinion Seal.

INSTRUCTIONAL OBJECTIVE - 7.20: How to Remove and Replace Pinion Seal.

SKILLS: (Process Objectives)

7.201 - How to use special equipment.
7.202 - How to remove and replace pinion seal.
7.203 - How to make visual check.
7.204 - How- to diagnose components of pinion seal.

RELATED TECHNICAL INFORMATION:

Special tool requirements.
Parts manual.
Manufacturer's specifications,

REQUIRED INSTRUCTIONAL TIME: 7.20, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Learner demonstrates ability to use special tools and equipment used ir. pinion

seal replacement.
- Installed properly with no 'leaks.
- "Flat rate + 20%.
- Learner demonstrates ability to tell when pinion seal is leaking.
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BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (coned.)

TASK NUMBER: 7.21 TITLE: Re%ove 9nd Replace Differentials.

INSTRUCTIONAL OBJECTIVE - 7.21: How to Remove and Replace Differentials.

SKILLS: (Process Objectives)

7.211 - How to remove and replace differentials.
7.212 - How to make visilal check of differentials.
7.213 - 'How to diagnose components of differentials.

RELPTED TECHNICAL INFORMATION:

Safety considerations.
Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 7.21, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

- Learner demonstrates ability to remove and replace difterential with all
components installed and working properly, according to manufacturer's
specifications.

- Flat rate + 20%.

- Learner demonstrates ability to
leaks or broken/faulty componen

- Learner demonstrates ability to

visually check and detect differential
ts.

recognize defective and/or broken components.

C)
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BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.22 TITLE: Ovprhaul Differentials.

INSTRUCTIONAL OBJECTIVE - 7.22: How to Overhaul Differentials.

SKILLS: (Process Objectives)

7.221 - How to use special tools and equipment.
7.222 - How to overhaul differentials.
7.223 How to make visual check of differentials. (See 7.212)

7,224 - How to road test differentials and what to look for (See 7.241)

RELATED TECHNICAL INFORMATION:

Special tool and equipment requirements.
Parts manual.
Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 7.22, 20 hours.

REQUIRED PERFORMANCE STANDARDS:

Iearner demonstrates ability to overhaul differential and make all checks and
riearurement.

- Pql bolts and lines installed to specifications.
- Differential works properly, no noise.
- L arner demonstrates ability to visually check and detect differential leaks

o broken/faulty components.
- Flat rate + 20%.
- Demonstrates ability to road test differentials for proper operation and/or

noise.
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BLOCK OR DIVISION NUMBER: 7.0 TITLE; Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.23 TITLE: Perform Operational Inspections of Differentials.

INSTRUCTIONAL OBJECTIVE - 7.23: How to Perform Operational Inspections of
Differentials.

SKILLS: (Process Objectives)

7.231 How to make visual check of differentials (See 7.212 and 7.223).
7.232 - How to perform operational inspection of differentials.
7,233 How to road test (See 7.241).

RELATED TECHNICAL INFORMATION:

ManufaCturerls specifications.

REQUIRED INSTRUCTIONAL TIME: 7.23, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Learner demonstrates ability to visually check and detect differential leaks
or broken/faulty components.

- Demonstrates ability to road test differentials for proper operation and/or-
noise.



-23-

BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.24 TITLE: Road Test Inspections of. Differentials.

INSTRUCTIONAL OBJECTIVE 7.24: how to Mike Road Test Inspections of
Differentials.

SKILLS: (Process Objectives)

7.241 - How to make a road test of differentials and what to look for.

RELATED TECHNICAL INFORMATION:

Differential problems and their indicators.
Manufacturer's specifications.
Causes of differential malfunctions'.

REQUIRED INSTRUCTIONAL TIME: 7.24, 1 hour.

REQUIRED PERFORMANCE STANDARDS:

- Demonstrates ability to road test differentials for proper operation and/or
noise.



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train & Manual Transmission Maintenance
and Repair

Pressure grease gun
Transmission rfr4lase gun

Special driveshaft tools
Seal driver set
Dial indicator set
Seal Puller Set
Clutch alignment tool
Special tools for overhauling manual transmission
Special tools for overhauling differentials
Pins for linkage adjustment
Universal joint removal and installation tool
Shift linkage grommet tool
Output shaft bearing remover/installer
Brake cylinder hone for clutch master cylinder and slave cylinder
Differential bearing adjusting nut wrench universal
Pinion flange holder
Pinion flange puller
Torque wrench



TEST ITEMS

BLOCK OR DIVISION NUMER: 7.0 TITLE: Power Train and 11,wital Transmission ....e Lines)

The following test items are normal tasks required for job qualificatico
performance testing will be based on the Assumption that a vehLclie is avai.
or the power train and manual transmission assembly mounted on the frame for
instructional purposes. Selectior. of the proper tools, equipment, and material
required for task performance and the cor:ect use of such items s.Ltuld be con-
sidered in performance evaluation. Performance standards must include compli-
ance with manufacturer's specifications and application of the fl at rate plus

20% time limitations.

Student must be capable of meeting task performance standards for at least 80%
of the job tasks of this block (must include primary tasks) to be considered as
job 'qualified as an Automotive Manual Transmission and. Rear Axle Technician.-

TASK

7.02 Lubricate 'speedometer cable drive gear and housing.

7.04 Replace drive-line seals.

7.06 Inspect drive shafts, U-joints and center bearing.

7.07 Replace manual transmission gaskets and seals (in -car. repairs).

7.10 Replace transmission mounts.

7.13 Inspect shifting.

7.14 Perform operational manual transmission inspections.

7.16 Replace manual transmission.

7.17 Rebuild manual transmission (major repairrz).

7.18 Rebuild overdrive, unit.

7.19 Replace rear-axle shaft, bearings and seal. --

7.20 Replace pinion seal.

7.21 Replace differentials.

7.22 Overhaul differential.

7.23 Perform operational inspections of differentials.

7.24 Road test inspections of differentials.



BLOCK OR DIVISION NUMBER: 7.0 TITLE:

TrY;KS:

7.12

7.13

7.14

1. Select: and circ e

positioned in.

7.16 a . ( ) 1, ''a P-1

7.17 (2) first

.7.18 (3) second
(4) till rd

(5) reverse

b. (1) neutral
(2) first
(3) second
(4) turd
(5) reverse

c. (1) neutral
(2) first

(3) second
(4) third
(5) reverse

d. (1) neutral
(2) first
(3, second
(4) third

(5) revers:::

e. (1) neutral
(2) first

(3) second
(4) third

(5) reverse

row/Jr Traih .1.'1,1nsmis:;_i

(standard Ti. r, misr.,luf)

the each o,: the t

2. The student should demor,strate the ability to perfom following jobs

to meet job qualification performance standards:

a. Remove and replace a standard transmission.

b. Disassemble, inspect, and reassemble a three-speed transmission.

TEST ANSWERS:

1. a. 4

b. 1

2

d. 5

e. 3

2. Demonstrated performance skills will be evaluated by the instructi'r to
determine student ability to meet established performance standards.
Manufacturer's specifications and flat rate plus 20% apply.



'1.1.;1;1'

BLOCK OR DIVISION NUMBER: 7.0 TEME, Powr Train and M.%. ' r ,1!),Ini:;,;ion

TASKS:

7.08 1. List two wt.:hods iv -;e0 t..ite clutch reled...
7.09
7.11 a.

7.12 b.

7.15
2. List and descrIbe the me(ha:,isms used on a elAteh Licilitat_

smooth operation.

a.

b,,

3. The student should demonstrate the ability to perform the following jobs
and meet established job qualification performance standards.

a. Remove clutch assembly.
b. Inspect clutch assemlly.
c_ Replace clutch assembly.
d. Adjust clutch free travel.

TEST ANSWERS:

1. a. Linkage and rods from p( dal to release yoke
b. hydraulic

2. a. Cushioning deviceTFin waved cushion spring between clutch facing.
b. Dampening deviceSeiies of heavy coil springs placed in the clutch

disc hub to absorb stock.

3. Demonstrated performance skills will be evaluated u the instructor to
determine student ability to meet established performance .standards.
Manufacturer's specifications and flat rate plus 20% apply.



CASK

7.00 110: :_ituden! shon!d demontrlte the abiLity y(orm follot,ing jobs

meet job qualificltion performance :;tandard:,:

7,05 Remove and replace a propelha-

7.03 Remov? and replace a cross aad -011er uu ive t;..i i jelat

Note: Selection of proper roots for j b ma,; Le included part of testing in and:

above i:em;.

TE;T ANSWERS

BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train anl Manual Tronsmi!ision (Drive Lines)

7.03 Cross and Roller U-Joint

a. Yoke
b. Cross
c. Rollers
d. Needle Bearings
e. Seal

f. Snap Ring

7.00 Demonstrated skills will be evaluate(' by the instrcctor to determine student

ability to meet established performance standards. Manufacturer's specifica-

tions and flat rate plus 20% apply.

2j



YEST

BLOCK OR ENVISION NUMBER: 7.,°- PGWer Tram find t)';in :;!; Ion

TASKS:

7.01
7.03

Lines)

idenLify the Parts to tJu following drawing of a (ro5is and Rollt,g.-

U-Jqint.

I.

a.

r-

d.

e.

f.

NOTE 1: Performance Standard ' 80% Accuracy

NOTE 2:. An effort should be nOde to use the actual U-Joint components
disassembled and disrlaYeda3 shown above.

21)r)



PROGRAM: Automotive

COURSE: Automotive

COURSE DESCRIPTION:

ARTICULATION RESEARCH PROJECT

Instructional Guide

Mechanics (DCC V-03)
(DPI High Schools - N/A)

Engine - Maintenance, Repair, and Overhaul (Block 8.0)

Department of Public Instruction Currently part Of
T & I No. 7392 & 7393 Automotive Mechanics II & III
and T I & No. 7403 Auto Engine Tune-Up III.
Department of Community Colleges Currently part of

AUT 1101 - Internal Combustion Engines.

INSTRUCTIONAL CONTACT HOURS: High Schools: 220

CC/TI: 176*
(*NOTE: Additional instructional time provid,

Block 12.0--Automotive Servicing)

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the occupational instruction and opportunity for
practical work application to develop the skills and related technical knowledge
to qualify the learner to inspect, maintain, repair, replace, and overhaul the
automotive gasoline engine, less the electrical and fuel systems, according
to the manufacturer's 'specifications and to meet the industry minimum performance
standards. (NOTE: Instructional time and skill development for the electrical &
carburation systems are provided in Block 11.0 - Automotive Electrical system and
Block 5.0 - Fuel System Maintenance and Repair. The cooling system is covered in
Block 2.0 - Cooling System Maintenance and Repair.)

OUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this block of instruction qualifies th learner to per-
form inspections, make adjustments, service. repair, replace, and overhaul the
automotive gisoline engine, less the engine electrical:and fuel systems, with
validation of this oualification by perfo:,.7mance evaluation, the learner is quali-
fied as an Automotive Engine Repairmag. With successful completion of Block 1.0
(Lubrication), Block 2.0 (Cooling System),'Block 5.0 (Fuel System)vand the igni-
tion system portion of Block 11.0 (Electrical System), plus this block (8.0), the
learner is then aualified as an Automotive Engine Repair.Technician.

PREREQUISITES:

High Schools and post-secondary schools: Successful completion of Block 0.0
(Introduction to Automotive Technology), Block .2.0 (Cooling System Mainterkance
and Repair), or successful completion of a performance evaluation, based upon
evidence of previous occupational experience.

233



PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or advanced instruction quaiifi-
cation are provided. These test items emphasize demonstrated performance, but
also include requirements for knowledge of related technical information. Test
items are outline in format and for the most part require specific data to com-
plete the situation or problem to make a complete test item. All test items
relate to the instructional objectives and are considered to be both valid and
reliable,

EQUIPMENT REQUIREMENTS:

The general equipment list is attached to the last block of this program of
instruction. Special equipment and tool requirements peculiar to this block
are attached.



ARTICULATION RESEARCH PROJECT
'OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

Automotive

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul

TASK NUMBER: 8.01 .TITLE: Clean Engines.

INSTRUCTIONAL OBJECTIVE 0.01: How to Clean Engines.

SKILLS: (Process Objectives)

8.011 How to properly clean an engine.

RELATED TECHNICAL INFORMATION:

Use and maintenance of cleaning equipment.
- Safety precautions involved.
- Use of solvents,

REQUIRED INSTRUCTiONA TIME: 8'.01, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

r. Cleans engine properly using proper cleaning materials and solutions..
- Uses safety precautions involved.



-2

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (cent

TASK NUMBER: 8.02 TITLE: Remove and Re lace Tail Pi Assemblies.

INSTRUCTIONAL OBJECTIVE - 8.02: How to Remove and Replace Tail Pipe Assemblies,

SKILLS: (Process Objectives)

8.021 - How to remove and replace tail pipe assemblies.

RELATED TECHNICAL INFORMATION:

7, Use of manufacturer's specifications.
- Knowledge of proper removal and installation tools.

REQUIRED INSTRUCTIONAL TIME: 8.02, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Removes and replaces tailpipe assemblies with no rattles or leaks. Flat rate

+ 20%.

- Uses proper removal and installation tools and equipment. Observes required

safety practices.

I
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BLOCK OR DIVISION NUMBER: 8.0 TITLE, Enaine - Maintenance, Repair & Overhaul (cont'd.

-

TASK NUMBER; 8.03 TITLE: Reatoye And Replace Muffler.

INSTRUCTIONAL OBJECTIVE - 8.03: How t-1 Remove and Rpplace Muffler.

SKILLS: (Process Objectives)

8.031 - How to remove and replace a muffler.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Knowledge of proper removal and installation equipment.
- Knowledge of what is legal and illegal regarding mufflers.

REQUIRED INSTRUCTIONAL TIME: 8,03, 4 hours.

REQUIRED PERFORMANCE ETANDARDS:

Removes and replaces muffler with no rattles or leaks. Flat rate 20%.

Uses proper removal and installation tools and equipment.. Observes required

safety practices.

2



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont

TASK NUMBER: 8.04 TITLE: Inspect Exhaust Systems.

INSTRUCTIONAL OBJECTIVE - 8.04: Hew. to Inspect Exhaust Systems.

SKILLS: (Process Objectives)

8.041 - how to inspect the exhaust system.

RELATED TECHNICAL INFORMATION:

- Inspection steps.
- Knowledge' of what to look for.

RkC)UIRFI) INSTRIVTIONAL TIME: 8.04, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

Inspects exhaust system and determines if system is leaking, rattling or
defective in any way.



BLOCK OR DIVISION NUMBER:

-5-

8.0 TITLE; Engine Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.051 TITLE: Inspect Exhaust Manifold.

INSTRUCTIONAL OBJECTIVE - 8.051: how to Inspect Exhaust Manifold.

SKILLS: (Process Objectives)

8.0511 - How to inspect exhaust manifold.

RELATED TECHNICAL INFORMATION:

Inspection steps.
Knowledge of what to look for.

REQUIRED INSTRUCTIONAL TIME: 8.051, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Inspects exhaust manifold for leaks or crack_:] detects problems, if any, with
95% accuracy.



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (cont'

TASK NUMBER: 8.052 TITLE: Remove and Replace Exhaust Manifold.

INSTRUCTIONAL OBJECTIVE - 8.052: How to'Remove and Replace Exhaust Manifold.

SKILLS: (Process Objectives)

8.0521 How to remove and replace exhaust manifold.

RELATED TECHNICAL INFORMATION:

Precautions involved in the. removal and replacement of exhaust manifold.

REQUIRED INSTRUCTIONAL TIME: 8.052, hours.

REQUIRED PERFORMANCE STANDARDS:

Removes and replaces exhaust manifold to vehicle standards with no leaks or
rattles, Flat rate'+ 20%.

- Uses necessary precautions involved in the removal and replacement of exhaust
manifold.



-7-

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.06 TITLE: Remove and Replace Engine Mounts.

INSTRUCTIONAL OBJECTIVE - 8.06: Bow to Remove and Replace Engine Mounts.

SKILLS: (Process Objectives)

8.061 - How to remove and replace engine mounts.

RELATED TECHNICAL INFORMATION:

- Knowledge of how to determine faulty mounts.
Knowledge of safety rules involved.

REQUIRED INSTRUCTIONAL TIME: 8.06, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Removes'and replaces defective engine mounts using necessary precautions
involved. Flat rate + 20%.

- Takes necessary steps in determining if mounts are defective. Uses safety
precautions.



an.

BLOCK OR DIVISION NUMBER: 8.0 TITLE; En4ine - Maintenance Re air & Overhaul (cont' I

TASK NUMBER: 8.071 TITLE: Perform Operational Inspections of Positive
Crankcase Ventilation Systems.

INSTRUCTIONAL OBJECTIVE - 8.071: How-vto Perform the Inspections of Positive
Cralliccai,; Ventilation Systems.

SKILLS: (Process Objectives)

8.0711 - How to perform the inspection of positive crankcase ventilation systems.

RELATED TECHNICAL INFORMATION:

- Knowledge of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 8.071, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Inspects positive crankcase ventilation system for adequate ventilation accord-
ing to manufacturer's specifications.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.072 TITLE: Repair oil Service Crankcase Ventilation Systems.

INSTRUCTIONAL OBJECTIVE - 8.072: How to Reyair or Service Crankcase Ventilation
Systems.

SKILLS: (Process Objectives)

8.0721 - How to repair or service crankcase ventilation.

RELATED TECHNICAL INFORMATION:

- Knowledge of proper cleaning of filter and their use.

REQUIRED INSTRUCTIONAL TIME: 8.072, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Repairs or services crankcase ventilation to maintain adequate ventilation
according to manufacturer's specifications. Flat rate 20%.

r
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont c

TASK NUMBER: 8.081 TITLE: Run Com ression Test.

INSTRUCTIONAL OBJECTIVE - 8.081: How to Run Com ression Test.

SKILLS: (Process Objectives)

8.0811 - How to perform a compression check.
8.0812 - How to use compression tester.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's manual and tester.

REQUIRED INSTRUCTIONAL TIME: 8.081, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs compression check accurately according to manufacturer's specification.- Uses proper steps in making compression check. Flat rate t 20%.
- Uses compression tester properly and carefully according to manufacturer's
manual.

- Determines amount of compression oh each cylinder.

2`11
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BLOCK OR DIVISION NUMBER: 8.0 TITLE' Engine Maintenance Repair & Overhaul (cont'd.)

TASK, NUMBER: 8.082 TITLE: perform Cylinder Leakage Test.

INSTRUCTIONAL OBJECTIVE - How to Perform C linder Leakage Test.

SKILLS: (Process Objectives)

8.0821 - How to perform a cylinder leakage test.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications and tester.

REQUIRED INSTRUCTIONAL TIME: 8.082, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs cylinder' leakage test according to manufacturer's specifications.

Determines amount 7,f cylinder leakage on each cylinder. Flat rate + 20%.



-3

BLOCK OR DIVISION NUMBER: a.o TITLE: Engine - Maintenance, Repair & Overhaul (cont.

TASK NUMBER: 8.083 Ti':LE Perform Cylinder Balance Test.

How to. Perform Cylinder Balance Test.INSTRUCTIONAL OBJECTIVE 8'083:

SKILLS: (Process Objectives)

8.0831- How to perfor cylinder balance test.
8.0832 - How to use test equipment.

RELATED TECHNICAL INFORMATION:

Knowledge and use of Proper test equipment.

REQUIRED INSTRUCTIONAL TIME: 8.083 2 hours.

REQUIRED PERFORMANCE sTANDARDIS:

- Performs cylinder bal4r1ce test according toi,i(ehicle standards. Determines if
engine is operating properly. Flat rate -1'20%.

- Uses proper test egui9Ment and uses it acco ing to equipment manufacturer's
specifications.

1r)



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.084 TITLE: Diagnose Valve Train and Head Malfunctions.

INSTRUCTIONAL OBJECTIVE 8.084: How to Diagnose Valve Train and-Head Malfunctions.,

SKILLS: (Process Objectives)

8.0841- How to diagnose valve train and head malfunctions.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications and technical manuals.
- Equipment manufacturer's instructions manual.

REQUIRED INSTRUCTIONAL TIME: 8.084, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Diagnoses valve train and head malfunctions to determine proper operation accord-
ing to manufacturer's specifications and technical manuals.

- rises proper testing equipment according to equipment manufacturer''s instructions.



- 14 -

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine.- Maintenance, Repair & Overhaul (con'd.:

TASK NUMBER: 8.09 TITLE: ,Clean Engine Parts and Make Visual Check for Condition.
,

INSTRUCTIONAL OBJECTIVE - 8.17I"--Hoa to Clean Engine Parts and Make Visual Check ."For
Condition. . . , J

.

(.SKILLS: (Process Objectives)

8.091 How to clean engine'parts and make visual Checks for condition.

e 0

RELATED TECHNICAL INFORMATION:

Knowledge o' and use of'solvents.
- Use of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 3.09, 4 ',hours.

REQUIRED PERFORMANCE STANDARDS:

Cleans engine parts and determines amount of wear or if part may be defective
according to manufactur:er's specifications.
Uses proper precision measuring tools accurately. Flat rate 4- 20%.

Uses proper cleaning materials and sorvents.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.10 TITLE: Remove an Replace Pan and Valve Covers.

INSTRUCTIONAL OBJECTIVE 8.10: How to Remove and Replace Pan and Valve Covers.

SKILLS: (Process Objectives)

8.101 - How to remove and replace pan and valve covers.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's manuals.

REQUIRED INSTRUC2IONAL TIME: 8.10, 4 houxs.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces pan and valve covers properly with no leaks. Flat rate + 20%.

21;



P- K7K OR DIVISION NUMBER: 8.0 TITLE: ...ErLqine-Maince, Repair & Overhaul (cont'

TASK NUMBER: 8.11 TITLE: Perform Operational Inspections of Engine Lubrication
Systems.

INSTRUCTIONAL OBJECTIVE - How to Perform Operational Inspections of. Eng',.ne
Lubric ..ion 'Systems.

SKILLS: (Process Objectives)

8.111 - How to perform operational inspection of the engine lubrication systen-
8.112 - How to use pressure tester.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.

- Operation of pressure tester.

REQUIRED INSTRUCTIONAL TIME: 8.11,

REQUIRED PERFORMANCE STANDARDS:

2 hours.

- Performs operational inspection of the lubrication system to determine if system
is working properly or if system is faulty. Makes correct diagnosis at least
80% of time.

- Uses proper pressure tester and uses it properly.



-1.7-

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (confect.)

TASK NUMBER: 8.12 TITLE: Remove anct Replace Gaskets and Seals.

INSTRUCTIONAL OBJECTIVE - 8.12: How to Remote and Reklace Gaskets and Seals.

SKILLS: (Process Objectives)

8.121 - How to remove and replace gaskets and seals.

RELATED TECHNICAL INFORMATION:

Types, purposes and characteristics of gaskets and seals.

Use of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 8.12, 2 hours.

REQUIRED PERFORMANCE STANDARDS

- Removes and replaces gaskets and seals with no leaks. Flat rate 1. 20%.
Uses proper seal i,,stallation tools.



BIflCK OR DTVI1ON NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (conted

TASK NUMBER: 8.13 TITLE: Remove and Replace Head Gaskets.

INSTRUCTIONAL OBJECTIVE - 8.13: How to Remove and Replace Head Gaskets.

SKIUS: (Process Ohjectives)

8.131 How to remove and replace head gaskets.

RETATED TECHNICAL INT-TYMATION:

Use of manufacturer's specifications.

REQUIRED INTRUCTYONAL T;!1E: 8.13,

REc!UIRED 1.:ETu1'ORMANCE F,'T'ANDA1:D:7;:

10 'hours.

Removes and r ep1 aces= head gasket and on completion obtains proper engine opera-
tiQn, according to manufacturer's specifications. Flat rate 4. 20%.
Uses proper tools a' takes necessary precautions involved.



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.14 TITLE: Inspect Head for Warp.

INSTRUCTIONAL OBJECTIVE - 8.14: How o Inspect Head for Warp.

SKILLS: (Process Objectives)

8.141 How to inspect head for warpage.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 8.14, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Inspects cylinder head to determine if it is de.c.ective, according to manufacturer's
specifications.



-2.

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (coned.

TASK NUMBER: 8.151 TITLE: Adjust Valves.

INSTRUCTIONAL OBJECTIVE - 8.151: How to)idjust Valves.

SKILLS: (Process Objectives)

8.1511 - How to adjust valves.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.

REQUIRED INSTRUCTICAL TIME: 8.151,

REQUIRED PERFORMANCE STANDARDS:

4 hours.

Adjusts valves properly and accurately to manufacturer's specifications.
- Flat rate 4 20%.

A
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: _Engine Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.152 TITLE: Remove and Replace Valves.

INSTRUCTIONAL OBJECTIVE 8.152: How to Remove and Replace Valves.

SKILLS: (Process Objectives)

8.1521 - How to remove and replace -,elves.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 8.152, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Removes and replaces valves properly, according to manufacturer's specification.
- Flat rate + 20%.
- uses proper removal and installation tools and equipment.
- Takes necessary procedural precautions required.



-221

BLOCK OR DIVISION NIIMIU : (± ELD ine - Maintenance, Repair & Overhaul (cont.d.).

TASK NUMBER: H. 1( TITLE: Grind Valves.

INSTRUCT I ONA HC VH H. 1(: How to Grind Valves.
1

SKILL;I: (Prt.ce!;!: Obio;!tive:.)

H,'61 How Lo
'(3f)2 Now to 11:;1, valve ,Irinding tools.

RELATED TFCHNIcAL

(,F ii;,inufacturcc's ;titcifications.

Vcilve grin,iincj tool!-;.

PFOT RIM I LT I TIMH:

REQUf RFD PEIMR:LANLE STANDARDS:

8 hours.

(;rincl!; valv properly an .1 accurately according to manufacturer's specification.

[1:;es volvc grindlno Louis and equipment carefully, taking all necessary safety

ana proceaural precautions.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.17 TITLE: Resurfacelraive Seats aud_Knurl Valve Guides.

INSTRUCTIONAL OBJECTIVE 8.17: How tc Resurface Vatv&Seathleand.Knuri Valve Guides.

SKILLS: (Process Objectives)

8.171 How to resurface valve seats.
8.172 - How to use valve seat surfacing machine.
8.173 How to knurl valve guides.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Operation of valve seat surfacing machine.

Valve guide servicing set manual.

REQUIRED INSTRUCTIONAL TIME: 8.17, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Resurfaces valve seats properly and accurately aocordinq to manufacturer's
specifications. Flat rate 20%.
Uses valve seat surfacing machine carefully, taking all necessary procedural
precautions.

Knurls valve guides according to appropriate manual.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.Y

TASK NUMBER: 8.18 TITLE: Remove and Replace Valve Lifters,

INSTRUCTIONAL OBJECTIVE - 8.18: How to Remove and Replace Valve Lifters.

SKILLS: (Process Objectives)

8.181 - How to remove and replace valve lifters.

RELATED TECHNICAL. INFORMATION:

Use of millufacturer's specifications.
Cautions in regards to cleanliness.

REQUIRED INSTRUCTIONAL TIME: 8.18, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

Removes and replaces valve lifters properly according to manufacturer's
specificaticns. Flat rate + 20%.
Takes all necessary precautions in regards to cleanliness and safety.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.19 TITLE: Remove and Replace Valve Guides.

RELATED TECHNICAL INFORMATION:

Job for the machine shop.

N 0 T TAUG* HT

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.20 TITLE: 1' move and Replace Valve Seats.

RELATED TECIIPICAL INFORMATION:

- Job for the machine shop.

N 0 T TAUGHT



(Ne_ DiVL:;ION NUrVWP: TrhE: Enclive - Maintenance Rep

-2

Overhaul (coned

T./N: NUMBHk: 1..1"! TiTIO. Machine Valve Guides for Specia. kis._ _

INTIMCT[ONAI, clAhMn'[VE :3..4.1.: How to Mac:ne Valve Guides for Special Seals.

SKILLS: (1Jocoss Ohjectives)

How In machine valve (.11!cies for 3pecial seals.
H. In !.;o !,pe:71ill tools.

Ri.:LATFI) TPCHN[CAL -INFORMATION:

Required of special 1A)oLfi for installation.

PE0011.1ED TT7CkUCTinHAL TTMN: 8.21,

REONIRF:n STANDARD:

4 hours.

Machine valve quido for special seals with no defect in workmanship according
to rivolufacturer's specifications. Flat rate + 20%.
Ites :peci.al tools carefully and takes all necessary precaucion,
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B1A)CK OR DIVISION NUMBER: 8.0 TTTI.E: yncjite - Maint,mance, noir & Overhaul (coned.)

TASK NUMBER: 8.22 TITLE: Remove and Replace Oil Pumps.

INSTRUCTIONAL OBJECTIVE - 8.22: How y Remove an:1 Replace Oil Pumps.

SKILLS: (Process Objectives)

8.221 How to remove and replace oil pump.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 8.22, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces oil pump and obtains sufficient lubrication system Operation,
with no leaks, according to manufacturer's specifications.

- Flat rate + 20%.
1

1

1
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BLOCK OR DIVISInN NUMBER:' TITLE: Encjipe Maintenance, Repair & Overhaul (cont'd.)-

TAK NUMBER: 8.23 Repair Oil Pumps.

'INSTRUCTIONAL ORJECT[VE Flow to R2pair Oil Pumps.

SKILLS: .(Proces:i Ohlective:i)

8.231 How Lo r(Tair oil pumps.

RCLATI.P 11:CilTh'AL lflUOMATION:

.- EV;(2 oil hhu specifications.

REUIRED 1D;TRi :c''i LONAI T 23, 2 hours..

kr.;QULRED PEIZF()PMANI.1.; ;;TANPARW:

Ropai oLl pump, obtaining sufficient lubrication system operation, with no
leaks, according to manufacturer's specifications.

- Takes all necessary. precautions.
Flat: ru + 2O%.

V

()
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BLOCK OR DIVISION NUMBER: 3.0 TITLE: Engine Maintenance, Repair & Overhaul (coneei.j

TASK NUMBER. 8.24 TITLE: T:t,Elv-fiajiiztpjLIiaijlksa2I.pDd Chains.

INSTRUCTIONAL OBJECTIVE 8.24: Now to Remove and Replace Timing Gears and Chains.
r----

SKILLS: (Process Objectives)

8.241 - How to remove and replace timing gears and chains.
8.242 How to use proper special tools.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.
Required special tools.

REQUIRED INSTRUCTIONAL TIME: 8.24, 4 hours.

REQUIRED PERFORMANCE STANDARDS:.

- Replaces timing gear and chain properly, using correct tools, with no leaks,
according to manufacturer's specifications.
Flat rate 4- 20%.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: pgine Maintenance, Repair k Overhaul (cont'd.

TASK NUMBER: 8.25 TITLE: Remove and Replace Flywheel.

INSTRUCTIONAL OBJ-CTIVE - 8.25:

SKILLS: (Process D1'jectives)

8.251 - How to remov and replace flywheel.

How to Remove and Replace'Flywheel.

I f"

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 3.2

REQUIRED PERFORMANCE STANDARDS:

70 hours.

Removes and replace, flywheel to proper torque
specifications. 'W
Takes all necessary precautions involved.

- Flat rate + 20%.

\

r.

according to manufacturer's

I



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engile - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.26 TITLE: Remove andReplace Flywheel Ring Gears.

INSTRUCTIONAL OBJECTIVE - 8.26: How to Remove and Replace FlIrwheel Ring Gears.

SKILLS: (Process Objectives)

8.261 - Dow to remove and replace flywheel ring gear.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.
- Heat treating procedures for ring gear.

Safety involved in replacing flywhee?. ring gear.

REQUI 'I) INSTRUCTIONAL TIME: 8.26, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and r aces flywheel ring gear properly having correct starter and fly-
wheel engagement, according tomanufacturer's specifications. Flat rate + 20%.

- Takes all necessary safety precautions.



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd

TASK NUMBER: 8.27 TITLE: Remove and Replace Engines from Vehicles.

INSTRUCTIONAL OBJECTIVE 8.27: How to Remove arldlTtlaiNLI,19i11±Ls from Vehicles.

SKILLS: (Procss Objectives)

8.271 - How to remove and replace vehicle engine.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.

Safety precautionS involved in the removal and replacement of engines.
- Marking and identification of electrical wiring.

REQUIRED INSTRUCTIONAI T4ME: 8.27,

REQUIRED PERFORMANCE STANDARDS:

14 hours.

- Removes and replaces engine according to manufacturer's specifications. Engine
is properly secured and operates properly. Flat rate + 20%. Observes safety
precautions.

Takes all necessary precautions invol A in marking electrical wiring.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.28 TITLE: R.fmove, end R.spJace Connecting Rods and Bearings.

TRUCTIONAL OBJECT1W 8.28: How to Remoye and Replace Connecting Rods and
Bea rinds.

SKILL:.: (Process Objectives)

8.281 How to remove and replace connecting rods aad bearings.

8.282 How to use plastiqauge.

RELATED TFCHNICAL INFORMATION:

Use of manufacturer's speciEications.
Purpose of plastigauge.
Cautions in proper assembly and torque.

REQUIRED INSTRUCTIONAL TIME: 8.23, 14 hours.

REQUIRED PER' ORMANCE STANDARDS:

Removes and replaces connecting rod and bearing.
Rod and piston is installed properly and has proper h-aring clearance.

- Flat rate 20%.

Uses precision measuring instruments carefully and accurately,
- Takes all necessary procedural precautions in assembly and torque.



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repall_AOE2f.laul (c,:nt'd.

TASK NUMBER: 8.29 TITLE: Repoveend Replace Pistons.

INSTRUCTIONAL OHTECTIVE'- 8.29: How to Repove and Replace Pistons.

SKILLS: (Process Objectives)

8.291 How to remove and replace pistons.
8.292 How to use ridge reamer and cylinder hone.

RELATED TECHNICAL INFORMATION:

lisp 2 of: manuVacLurer's specifications.

Pequire:aent. for ridge reamer and cylinder hone.

REQUIRED INSTPUCTIONAL TTME7 8.29,

REQUIRED PERFOPNCE STANDARDS:

10 hours.

Removes replaces pistons maintaining proper piston to cylinder wall clearance,
according to manufacturer's specifications. Flat rate + 20%.

- Uses proper tools and equipment taking all necessary procedural precautions
required to assure proper engine operation.
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BLOCK OR DIV!SION NUMBER 8.0 TITLE: Eng42eniatpjaancetEmair & Overhaul (cont'd.)

TASK NUMBER: 8.30 TITLE: Remove and Replace Rings on Pistons,-r--

INSTRUCTIONAL OBJECTIVE - 8.30: How to Remove and Replace Rings on Pistons.

SKILLS: (Process Objectives)

8.301 - How to remove and replace piston rings.
8.302 - How to use ring groove cleaner,

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.
Precautions in removal and replacing rings.
Precautions in the use of the ring groove cleaner.

cL

REQUIRED ATUCTIONAL TIME: 8.30,

REQUIRED PERFORMANCE STANDARDS:

10 hours.

removes and replaces piston rings, taking all precautions in replacing rings.

- Assures that all rings have proper ring end gap, according to manufacturer's

specification. Flat rate + 20%
Cleans ring grooves with proper tool, taking all necessary precautions to assure

correct engine operation.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair & Overhaul (cont'd.

TASK NUMBER: 8.31 TITLE: Remove and Replace Crankshaft and Bearings.

INSTRUCTIONAL OBJECTIVE - 8.31: How toyemove and .Replce Crankshaft and Bearings.

SKILLS: (Process Objectives)

8.311 - How to remove and replace crankshaft and bearings.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.
- Precautions in the installation of bearings.
- Use of plastigauge.

REQUIRED INSTRUCTIONAL TIME: 8.31, 14 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces crankshaft and bearings, assuring proper bearing clearance
according to manufacturer's specifications. Flat rate + 20%.

- Takes all precautions in installation of bearings and uses proper measuring
instrument correctly.

;;"
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (coned.)

TASK NUMBER: 8.32 TITLE: Inspect Crankshaft and Connecting Rcd Assembly
Using Micrometers and Other Equipment.

7- _

INSTRUCTIONAL OBJECTIVE 8.32: How to Inspect Crankshaft and Connecting:Rod
Assembly Using Micrometers and Other Equiment.

SKILLS: (Process Objectives)

8.321 Hew to inspect the crankshaft and connecting rod assembly using mic- meter
and other equipment.

8.322 How to use micrometer.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's specifications.
Need for micrometer.

REQUIRED INSTRUCTIONAL TIME: 6.32, 14 hours.

REQUIRED PERFORMANCE STANDARDS:

Inspects crankshaft and rod assembly according to manufacturer's specifications.
Flat rate 4 20%.

- Uses micrometer being very accurate. Allows tolerances according to manufacturer's
specifications.
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BLOCK OR DIVISION NUMBER: 8 0 TITLE. Engine - Maintenance, Repair & Overhaul (contsd_

TASK NUMBER: 8.33 TITLE: Inspect and Correct Bearing Fit.

INSTRUCTIONAL OBJEcTIVF, 8.33: How to Inspect and Correct Bearing Fit.

SKILLS: (Process Ohji 'fives)

F. 33]. How to inspect and correct peering fit.

RELATED TECHNICAL INFORMATION:

Use of manufaLurfr's specifications.
- Use of plastiwiuge.

REQUIRED INSTRUCTIONAL TIME: 8.33,

REQUIRNO Pv:EYORMANCE STANDARDS:

2 hours.

Inspects bearing for correct fit according to manufacturer's specification.
- Uses plastiqauge and precision measuring instruments correctly and accurately..

9 r

1
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: En in - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.34 TITLE: Remove and Replace Camshaft.

INSTRUCTIONAL OBJECTIVE 8.34: How to Remove and Replace Camshaft.

SKILLS: (Process Objectives)

8.341 How to remove and replace camshaft.
8.342 How to use camshaft puller.

RELATED TECHNICAL INFORMATION:

Use of manufacturer's spe:::ifications.
Purpose of camshaft puller.

REQUIRED INSTRUCTIONAL TIME: 8.34, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Removes and replaces camshaft using camshaft puller according to manufacturer's
specificaticns. Flat rate 20%.

- Uses special tools very carefully and correctly, with speed and accuracy.
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BLOCK OR DIVISION NUMBER: _8.0 TITLE: Fngine Maintenance, Repair & Overhaul (cont'd,

TASK NUMBER: 8.35 TITLE: Remove acid teplace Camshaft Bearings,

INSTRUCTIONAL OBJECTIVE - 8.35: Flow to Remote and 132212.ge_E2541112f1-111U.!--

SKILLS: (Process '_bject3,ves)

8.351 How to remove and r.,p1ace camshaft bearings.
8.352 How to use cam bearing removal and insertion tool.

RELATED TECIL TI,:FnP,MATTOH:

Need for th..J cam bea, .ac removal and insertion tool,

Manufacturer's i)ecificaLioll.

REQUIRED INSTRUCTIONAD TIME: 8.32',

REQUI:,.FD PERFORMANCE STANDARDS:

hours.

Removes and replaces camshaft bearings according to manufacturer's specifications.
Flat rate + 20%.

Uses cam bearing tool correctly and very carefully, with speed and accuracy.



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair and Overhaul

Set micrometers
Cam bearing tool set
Cylinder dial gauge
Valve grinder
Valve set grinder
Bearing -1.ak detector
Valve sprincompressor
Cylinder deglazing hone
Valve spring tension gauge
Hydraulic lifter tester
Valve keeper inserter
L-head valve spring compressor
Ridge reamer
Piston ring groove cleaner
Ribbon feeler gauges
Ring installer and emover
Ring compressor
Set of pullers
Torque wrench
Squirt can
Rear main bearing seal inserter
,Tap and die set
Spark plug tap set
Valve guide servicing set
Parts washer
Crankshaft-damper'puller
Camshaft remover and replacement tool
Valve seat runout gauge
Inside micrometer set to 5"
\Outside micrometer set to 5"
Cylinder bore gauge
Connecting rod alignment fixture
Small hole gauge
Universal dial indicator
Feeler gauge
Straight edge



TEST TTE1-1f,

BLOCK OR DIVISION: 8.0 Eni.'ine Maintenance, Repair and Oeerhaul

Given an autemobile engine with the :khaust system attached, the :;ieeeer
clemonstraterthe abi -y to perforn ulV the tass_s listed to the SatiSl_aC:
of the instructor, addition, the following conditions and performance stare
dards will be applied tr all 4.ems:

1. Student selects the co!Det tool;, 2quipment and materials foi the task
and uses them properly.

2. Work is done according to manufa:turer's specifications.
Work i3 performed within the time limits of flat rate plus 2CM.

4. Safety precautions are observed.

TASK

8.01 Clean the engine

8,02

.8.03 Renlo.,Ac and replace tho mufflar_

8.04 Inspect the exhaust system.

8.05i Inspect the exhaust manifold.

8.052 Remove and replace the exhau;t inanifold.

8.06 Remove and replace engine mnant;.

3.07 Perform operational inspectin lf positive crankcase ventilation system.

8.072 Repair or service crankcase ventilation system as directed by instructor.

8.O L Run a compression test.

8.082 Perform a cylinder leakage test.

8.0F Perform a cylinder balance test.

8.084 Diagnose valve train and head malfunctions.

8.09 Clean designated engine parts and make visual check condition and
wear.

Remove and/orand/or replace the pan and valve covers.

.

Perform. an operational laspectim of engine lubricating s7stem.

Remove

Remove

and/or replace designated gaskets and seals.

and replace till;;



TEST [TEAS

R1,0(..:K OR DI.V1SION: 8.0 rf.TRE: En6ine laintenance, Repair and ,verhaul

IA SK

8.14 Jneet he.1 loi Jdf

11 ;Ajus'l Yes.

8.152 Remove and leulace valves.

8.16 Grind

8.17 Resurface valve seats.

8.18 Remove and/or replace valve lifzers.

8.21 Machine valve guides for special seals.

8.22 Remova and/or replace the oil pump.

8.23 Repair oil pump.

8.24 Remove and repT., iming gears and chains.

8.25 Remove and replace flywheel.

8.26 Remove and replace ilywheel -in:; gears

Oil_ ,d/or ' 'ngine 11-771 vehicle.

8.28 Remov a, I replace designated correcting rods and bearings.

8.30

8.31

8.32

8.3,

8.34

8.35

Remov; and re_: designated piston(s).

Remove arc' ren7oce rings on designated piston(s).

Reov,--. and renl crankshaf_ bea-ings.

Inspect eranknoft anc: at least one connecting rod assembly usia,:: ticro-
me:er i_ald required equipmen..

inspect and celrecI: beei-Ing

:love and replace the

::emove rind replace c,':m3naii. hearings.

1: testing purpon, sat_L-ac.:ory first time peAorwnee of certain tasks
which requLre repetitive' le: ;;r1nd valves., may he considered as adequ te ev-

numberideflco of cask performan- qu:111ficntion. (This performance would permit a
of students to he reted on the same task in less time.)

N0TE 2: Students must meet required performance standards for at least 80% of the

tas;a in the block of instruction to be cerci as occupationally qualified.



TEST T_Tis..i, .

131.o2K OR DIV.P;ION NUMBER: $.1..) TITLE: Automotive E;ngine ,:intenarce and Rep!,.
(Engine'E.thaust System)

1. List the types, of exhaust sy.,!fms.

a.

b.

ITs s orw eThaut pipe, muf?11, \P-1 tall ripe

Uses two separate exhaust pipes, ml.n.:flers,
tail pipes

2. Describe the danger of a leaking exhaust system or operating an engine In
a closed shop.

3. a. Describe the cause' of interna=_ exhaust system corrosion.

b. Describe the cause of externa: exhaust system corrosion.

4. The student should domonstral the ability f:o perform the foi.0
the satisfaction of the'instru(:Lo.

a. .Remove and replace an exhans mc,nifoldT

b. Remove and replace an exhaust pipe.
c. Remove and replace a muffler.
d. Remote and replace a tail pipe.
e. Service a manifold heat control.

TEST ANSWERS:

1. a. Single
b. Dual_

2. Exhaust gases contain carbon monoxide, a deadly poiscu.

'31,s to

3. a. Water caused by the combustion process colticts in the muffler;
corrosion is extreme if vehicle is used pr Warily for short drives.

b. Rusting occurs due to rain, snow, and humidity'; corrosion is
accelerated by the use of sale on icy road surfaces.

4, Performance skills will be evaluated by the instructor. 11:7.nufactUrL:rls
specificatiJns and flat rate p h s 20% apply.



ARTICULATION RESEARCH PROJECT
Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
(DPI - High Schools N/A)

COURSE: AUtomobtle Heater and Air Conditioner Maintenance and Repair (Block 9.0)*

COURSE DESCRIPTION: Department of Public Instruction Not identified as part of the
primary areas of emphasis in current courses of instruction,

Department of Community Colleges AHR 1101 Auto '1r Conditioning.

INSTRUCTIONAL CONTACT HOURS: High Schools: None. (This course of instruction will
not be taught at the high school level,
owing to the lack of instructional time
and complex equipment requirements.)

CC/TI: 146*

(*Note: Additional instructional time provided in
Block 12.0 Automotive Servicing. Instruction
required for Block 3.0 Automobile,Heater should

INSTRUCTIONAL OBJECTIVES: be conducted concurrently with Block 9.0)

'High Schools: Not taught as a high school course of instruction.
Post-Secondary Schools:. To provide the learner with the necessary occupational
instruction and opportunity for practical application to develop the skills and
knowledge of related technical information necessary to qualify the learner to
inspect, service, maintain, repair, or replace comr nents of the automobile heater
and air conditioner system, according to the manuf :turer's specifications and to
meet industry performance standards.

QUALIFICATION CR JOB SKILLS GAINED:

Su -'essful completion of this block of instruction and Block 3.0 qualifies the
lea. er to perform the inspections, service, maintain, repair, or replace, of the
components of the automobile heating and air-conditioning system. '!ith valida-
tion of this qualification by performance evaluation, using industry standards plus

Block 3.0 (Automobile Heater. Maintenance and Repair), the learner is considered
to be qualified as an Automotive Heating and Air Conditioning Technician.

PREREQUISITES:

High Schools: Not applicable
Community College/
Technical Institute: Black 0.0 (Introduction to Automotive Technology)

TERFORMANCE EVALUATION:

Test items for end of cou....s_: evaluation fog job or advanced instruction qualification
are provided. These test ':ems emphasize demonscrated performance, but also include
a requirement for knowledge of related technical information. The test items are
outline in nature and require specific data to complete the situation or problem, relate
directly to the instructional objectives and are e.onsidered to be both valid and reliable.

EUIPMENT REQUIREMENTS:
--

The general equipment list is attached to the last block of this program of instruction.

Special equipment and tool requirements peculiar to this block are attached.

*Title applieq o all instructional objective page titles in Block 9.0

2



ARTICUFATION RESEARCH PROJECT
OC(70PATTONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

Automotive

1/
BLOCK OR DIvisiO NUMRFR: (1.0 TITLE: Automobile Air Conditioner Maintenance & Repair

Nfl'OER: q.01 TITLE: Remove and Replace Air Conditioner Fan Motor.

INSTRUCTIONAL OBJECTIVE -- 9.01: How to Remove and Re lace Air Conditioner Fan Motor.

:KILLS: (Process Objectives)

9.011 - How to remove and replace the air conditioner fan motor.

RELATED 2HNICAL INFORMATION:

- Know correct procedures for removal of fan motor.
- Applicable shop manual.
- Manufacturer's specifications.

RFOUIRED --'iSTRUCTIoNAL TIME: 9.01, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20%.
- Motor operates properly and no,noise.



BLOCK ()R DIVISION NUMBER: 9.0 TTTLE: 'Automobile Air Conditioner Maintenance & Repair

(cont'd.

TASK NUMBER: 9.02i TTTLE: Pischiage Air Conditioner System.

INSTRUCTIONAL OBJECTIVE 9.021: How 5o Discharge An Air Conditioner System.

SKILLS: (Process Objectives

9.0211 -.How to use a manifold gauge set.
':).0212 - How to discharge an air conditioner system.
9.0211 - How to perform a pressure test.

RELATED TECHNICAL INFORMATION:

Fundame:.._als of refrigeration.
- Air conditioner components.
- Safety rules in the discharge of an automobile air conditioner.
- Purpose of pressur^ test.

REQUIRED .INSTRUCTIONAL TIME: 9.021, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Observes safety precautions correctly.
- Performs task in flat rate + 20% time.
- Hooks up manifold gauge set correctly.

4.
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BLOCK OR DIVISION NUMBER: 9.0 17TLE: Automobile Air Conditioner Maintenance & Repair

(cont'd.)

TASK NUMBER: 9.022 TITLE: Evacuate and Charge An Auto Air Conditioner System.

INSTRUCTIONAL OBJECTIVE - 9.022:, How to Evacuate and Charge An Auto Air Conditioner

SKILLS: (Process Objectives)

System.

9.02 :L How to use a vacuum pump.
9.0222 - How to evacuate and charge an auto air conditioner system.

RELATED TECHNICAL INFORMATION:

- Fundamentals of refrigeration.
Air conditioner components.

- Know procedures in the use of the manifold gauge set.
- Know procedures in the use of the vacuum limp.
- Know safety considerations in the chargin of the air conditioner.

REQUIRED INSTRUCTIONAL TIME: 9.022, 4 hours.

REQUITM PERFORMANCE STANDARDS:

- Observes safety precautions correctly.
- Hooks up manifold gauge set correctly.
- Hooks up vacuum pump correctly.
- Performs task to manufacturer's specifications.
- Performs tai'* in flat rate + 20% time.

2 :J
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BLOCK OR DIVISION NUMBER: 9.0 TITLE: Automobile Air Conditioner Maintenance & Repair

(cont'

TASK NUMBER: 9.023 TITLE: Plrform A Leak Test on the Auto Air Conditioner SI; tem.

INSTRUCTIONAL OBJECTIVE - 9.023: How, to perfolm A Leak Test on the Auto Air Conditior
System..

SKILLS: ess Objectives)

9.0231 How to use,a halide leak detector.
9.0232 - How to use an electronic leak detector.
9.0233 - How to perform a leak test on an' auto air conditioner.

RELATED TECHNICAL INFORMATION:

FundamentEls of refrigeration.
- Know air conditioner component parts.
-. Operation of the halide leak detector.
- Operation of the electronic leak detector.
- Safety precautions.

REOtJI.RED INSTRUCTIONAL TIME: 9.023, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Observes safety precautions.
- Uses leak detector correc V.
- Performs task to manufa::turer's specifications.

Performs task in flat rate + 20% time.
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BLOCK OR. DIVISION NUMBER: 9.0 TITLE: Auto obile Air Conditioner Maintenance & Repair

(cont'd.)

TASK NUMBER: 9.03 TITLE: Remove and..Replace Drvei in Air Conditioning

INSTRUCTIONAL OBJECTIVE 9.03: How to Remove and Replace Dryer in Air Conditioning
Unit.

SKILLS: (Process Objectives)

9.031 - How to remove and replace dryer in air conditioning unit.

RELATED TECHNICAL INFORMATION:

- Know air conditioner comnonents.
- Fundamentals of refrigera:ion.

Steps in discharge and 'evacuation of air conditioner system.
- Steps in performance of leak test of air conditioner system.

REQUIRED INSTRUCTIONAL TIME: 9.03, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

- Observes safety precautions.
- Dryer should be installed according to manufacturer's speci:!ications with

no leaks.

- System should he evacuated and charged correctly.
- Performs task in flat rate + 20% time.
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BLOCK OR DIVISION NUMSER: 9.0 TITLE: Automobile Air Conditioner Maintenance &
(canted.:

TASK NUMBER: 9.04 TITLE: Service Air Conditioner Control Cables and Switches.

INSTRUCTIONAL OBJECTIVE.- 9.04: How to Sarvice Air Conditioner Control Co_hles and
Switchesi

SKILLS: (Proces5: Oblectives

9.041 - How to service air conditioner cables.
A.042 How to diagnose control cable troubles.
9.043 - How to replace air conditioner control cables.
9.044 How to service air conditioner switches.
9.045 How to diagnose air conditioner switch troubles.
9.046 - How to replace air conditioner switches.

RELATED TECHNICAL INFORMATION:

- Applicable shop manual.
- ',Know steps in diagno-ing control cable troubles.
- Know steps in 1. placing control cables.

Know steps in diagnosing switch troubles.
- Know steps in replacing air conditioner switches.

REQUIRED INSTRUCTIONAL Tr-1E: 9.04,

RE)UIRED PERFORNLANCE STANDARDS:

hours. 1

- Cables work freely and correctly to manufacturr's specifications. [9.041 & 9.043]
- Performs task in flat rate + 20% time.

- Switches work freely and correctly to manufacturer's specifications, (9.044 & 9.046
- Performs task in flat rate + 20% time.
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BLOCK OR DIVISION NUMBER: TITLE: Automobile r.ir Conditioner Maintenance & Repair
(cont'd.)

TA5,K NUMBER: 9.0S TITLE: Remove and Replace Freon Control Valve in Air Conditioning
Unit.

INSTRUC'TIONAr, OIVICTIVE (1.05: How to Remove and Replace Freon Control Valve in Air
Conditioning Unit.

SKILLS: (P,,Jci-is OhjecLivis)

9.05] How to diagnose freon control valve.
c).052 - How to remove and replace freon control valve.
9.053 How to remove and replace P.O.A. valve.
9.054 How to remove and replace E.P.R. valve.

RELA7ZD TECH`:TCAL INFOR,IATTON:

shoo manual..

Know ;:lety,1,1r?cautions.

- Know air conditioner fundamentals.
Know air conditioner components:

- Know stens to discharge, evacuate, and charge an air conditioner system.
Know stens for leak te'7it and pressure test of air conditioner system.

REOUIRED INSTRUCTIONAL TIME: 9.05, 6 hours.

RE0UIRED PERFORMANCE STANDARDS:

- Valve works properly with no leaks according to manufacturer's specifications.
Evac !tes, leak tests, and charges the system.
Performs task in flat rate + 20%.

c.

2
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BLOCK OR DIV1STON UMBER: 9.0 TTTLE: Automobile Air Conditioner Maintenance & Repair
(cont'd.)

TASK NUMBER: '.(1.; Remove and Replace Expansion Valve in Air Conditioning
Unit

INSTRUCTIONAL OBJECTIV 9.06: Uow to Remove-and Replace Expansion Valve in Air
Conditioning Unit.

SKILL5: (Process o

9.061 How 1._() roma' and r-place expansion valve in air conditioning unit.
9.062 - How tr di s Ihr expansion valve.

u,

RELATED TECHNICAL TNFORNATIO%:

- Know rfricforaon fundamentals.
- Know air conditioner components.

Know --safety precauLions.

- Know :ropor snquonce of stops to remove and replace expansion valve.
- Know steps to (diagnose the expansion valve.
Applicable shop manuals.

- Know proper steps to discharge, evaciate, and charge air conditioner systems.
- Know steps in leak test of air'conditioning system.

REQUIREW INSTRUCT' -'AL TINE: 9.06, 6 hourt.

REQUIRED PERFORMANCE STANDARD:
p

- Valve works properly with no leaks, according to manufacturer's specificae.ons.
- Student evacuates, leak tests, and charges the system.
- Performs task in flat rate plus 20% time.

e)



BLOCK OR nTvnioN Numn!;:p: c).0 TTTL: Automobile Air Conditioner Maintenance & Repair

(coned.)

TASK NWIIIER: 1:emov1' and Replace Compressor Seals.

INSTRUCTIONA:, iftw tro Pomove and Replace Compressor Seals.

SK11E Pr' is,$)

q.o7L - :rnd rolc,ce (:emoressor seals

(;onel:al r1f-tor5 Air Conditioner.
9.0712 7\iA7 Conditioner.
'1).n71: To,-!ullseh Air Conditioner.
'1.u7L-1 Clirv!,ir Air Cr)nditioner.

TECHNIcriu

- Know ret'rigoYaticrn fundamentals.
Know ccmditin;0.1: coritInnts.
Know i,recuutions.

- Know s:eps to leak teL the nir conditioner system.
- Yno:. stops repaw ,:eals for each manufacturer's air conditioner.

dischrnTrIC., '7;')(:11ate, and cOrge air conditioner systems.
5hor 6

See manufacturer's spoc H7ications.

PEOUTRFP
( hours.

REQUIRED PER:c7C)FE r.:;;ANUARDS:

- Seals alied proper17 according to manufacturer's specifications, with no leaks.
- EyacuAtes, leak tests, and charges the system.
- Performs task jn flat rate plus 20% time.

2 J
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niPCK \litomohily Air Conditioner Maintenarce & Repair
(cont'd.).

.TASK NUM', r!,nP end Replace Condenser in Air Conditioning Unit.

INSTRUCTIO - finw Lo R(Nnove and Replace Condenser ir Air Conditioning

SKTI,rr (Pr-)(--:!:-

- ,onden,3er in air condition3.ng unit.

C r

Y7low

Know , 111:1,Hre;IL:It!;.
Knnw yonditinner

,,hop Flmats.
cF!

Know (,;vcit,l':ion, and charging of air conditioner system. I- 'r1Lpr at* P-L-ci-:ure test of air conditioning system.
in t:1),: rl.,-tcr-ment of air conditioner condenser.

hours.;.F."!UTT:I)

qEpUIRED I

no Leaks, accordig to rAanufacturer's I
:hop TWtflUdl

Evacual:n, lea !=e1, and carges the air conditioner.
PnrfoLli -.Eisk in fla raLe plus 20% time.

I

I

.cu)
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i,114,/ m. onance Pkv,i r
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. ,m ,-)r in Ai r Condit: inninc:TNni

r.vapprator in Air Conditionin9

-.)!yi ( Li 4ir COndirinninq unit.

air conditioner system.
; r conditioner system.

ilor in :lir conditioning unit.

;.1ceoniing to manufacturer 's

J



BLOCK ()

4k

TAK

W

-1:

TPPLE: Automobile Air Conditioner Maintenance & Repair

(cont'd.

Repair or Remove ,4,nd Replace Air Conditioning
Compressor.

How to ReLO.r or Remove and Replace Air Conditioning
compressor.

tools required for task.
::1(1 replace air conditioning compressor.

- Knqw c,,Ilyonents.
- !

Knc,Y q-Hqhnrm evacuate, and charge air conditioner system.
and pressure test an air conditioner system.

Kn.)w mci replace air conditioning compressor.
Know special tonl!; required for task.

REQUIRED ENSTRUCTTn , 9.10, , 6 hours.

REQUIRED PERFOR1+,NCE STAi:PARDS:

- Comprssor instr111,-0 correctly according to manufacturer's specifications,
with no 1,711:s. r!7o: special tools properly.
EwAuates, iei Lu:;h!;, and charges the system.

Perfoin3 task in Llat rate plOS 20% time.
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BLOCK (-)k ; Automobile Air Conditioner Maintenance & Repair
(cant *d)

TASK NVLIMPFT-Z: I I. ";q7L'H:

INSTRIICTP):W,!.

SKILL:4: (F

' ",:j

Install Air Conditioners in Vehicles.

How to Install Air Conditioners in Vehicles.

conditionrs in vehicles.

i Lions .

t. , and charge air conditioner system.
n(.1 berformance test an air conditioner system.

1..r.r-J, their purpose and their use.

kr,")11RED Fi CTJNf ().11, 10 hours.

REQ:Jr:FP

- It.a71-; it cc.nditionr correctly accordin7 to manufacturer's specifications,
with iw) leaks.

- Evacuatc!s, leak Li!-;t!-1, and charges the system.
- Perform,: task in flat rate plus 20% time.

2
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10I OP, V Pr.11-H' Aui(mlohilo Air Cimditionor MiiinLonilnce Repair.'

TAtiK Niiiii 1, i '.'iY1J,:: Po Porrormancy Tost or Tho Systom.
. ______ ____. _...

itt:T:1'(-i'l(":: ;i:,,.:' -1H'H.
i Ifilw to 14-) rortorntilcc Tost of Tho Systettl.

1,1,::: tl'!. ii, . i' !)

(t.1 . ii i)f ,iir 1:7pnitiLionor- ;/!;t.0111.

i I

vitt. 1-,11 It
i I I I' )1,(1 I I I

)1' r 1. C1,1 oil I. ( IJI I

.1 Ii I 1 ();" v (),7-111MIce." t

HVI , '1.12, 16

cirpi

cicf.ordinif tel mnntil'acturer's specifications.
t 1-.(j irvinnfncLurer's specifications.

PorCori-s in r1.-11 ptus 2ft Lim.

2In1
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BLOCK DL "' Automobile Air Conditioner Maintenance & Repair

(coned.)

TASK NIMER: TrJM Diaipose Air Conditioner Malfunctions.

INS'Y'RUCTT, ;: How to Diagnose Air Conditioner Malfunctions.

SKILL:

ei 1

PLLA,1.:1

dinlo",0 cneditioner malfunctions.

"Ftw re-Toration fundamcnLal
7.)w ar conditioner coponents.
low correct saEetv precautiffas,

Know steps To press;Ire !.est, peri. mance test, and leak test an air conditioner

?In,-)w the stcp.: to dingncse conditioner malfunctions.
Know 1,.)w to nse applicable 'hop manuals.

REQUFPED INSTRUcTTQNAT, q.19,

REQUIRED PEET7ORNIANC

25 hours.

Conducts nerform:Ince Lest and pressure test correc ly according to manufacturer's
specificatiomi.

- Uses test equipment correctly according to manufacturer's specifications.
-- Detects p.,foblem (if any' and makes correct diagnosis.
Perform; task in flat rate plus 20% time.
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BLOCK OR DT', :INL ,o 'ril,i: Automobile Air Conditioner Maintenance & Repair

(cont'd.

TASK NUMIA: ').1 tt.pflif Automatic Air Conditioner and Heater System1,11,iy:

INSTRUCTPOdAT, ociki'T

SKILLS: 11M- .ss

vacuum ant:Electrical Ci rcuits

How Repair Automatic Air. Conditioner and Heater
Systep Vacuum and Electrical Ci)._uits.

.111 Hew !,) re <.i automatic air conditioner and heater system vacuum circuits.
1 42 'dew to repair automdic air conditioner and heater system electrical circuits.

RELATED TECHNICAI, INFOPAATION:

Know required safety precautions.
Know reTiired speci:11 feois and equipment.

- Know .:igeration fundamentals.
- Know air conditioner. components.

- Know hoarer fundamentals and components.
Know zr:-:dicable. shop manuals.
Know Leis to diaonn.:e vaennm circuits.
Know steps to diagnose electrical circuits.
Know manufacturerH spocification.

REQUIRED INSTRIYTIONAr, TIME: 9.14, 65 hours.

REOUIRED PERFORMANCE STANDARDS:

- Uses alr conditioner tester correctly according to manufacturer's specifications.
Uses electrical circuit test equipment correctly according to manufacturer's
specifications.
Conducts performnnce test of air conditioner system.

- Automatic ai r conditioner wrks properly, with no leaks.
- Performs task in flat rate plus 20% time.



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 9.0 TITLE: Automobile Air Conditioning Maintenance
and Repair

Voltmeter
Ammeter
Ohmmeter
Vacuum tester
Test light-non powered
Goggles

Refrigerant leak detecter
Thermometer (2)

Compressor service valve ratchet wrench
Refrigerant container valves
Compressor oil dipstick
Air conditioner charging station

(Includes vacuum pumps, manifold gauge set, refrigerant reservoir)
Special tools for particular compressor being serviced

(Refer to Shop Manual for tool numbers and application)
Freon can tapper

Air conditioning special.too3 set
Air-Care tester

Automatic temperature control tester
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'LEST

PrA)CK OR DIVISION NUMBER: 5.0 TITLE: tuLomobile Air CordH:ionin%) Maintonw

Related lechi I 111inrmit ion. Chfiice -- the corr

The comprosor suction 1;I:rvice v11,:e il'ount:-; on:

a. the f: tc!,., sid

b. the high' }'rep; sure side

c. both lo And high plc: ;nye

Re.pair

2. The compres:,,r service v- Ives are in the front-t,;eated position when they are rotated:

a. to the mid-post Li9n

b. fully counterclockwise
c. fully clockwise

3. In what position are the service valves when the L'ystem is it normal operation?

a. front-seated

b. back-seated
c. mid-position
d. it does not matter

4. When the manifold gauge set is connecr.ed into the refrigeration system, the .qauyes

will indicate pressure with the gauge set valves:

a. closed

b. opened
c. in any position

5. In order tc install the marifold gauge :;et, the compressor service valves must be:

a. front-seated (clockwise)

b. back-seated (counterclockwise)

c. in the center (mid-position)

6. The-refrigeration system pressure test is performed the manifold gauge set valves:

a. closed

b. opened
c. either opened or closed

7. Which of the following is considered to be the normal range for compressor luction

pressure?

a. 350-50J P.S.I.

b. 180-225 P.S.I.

c. 10-20 P.S.I.

8. During the compressor test . . . the refrigerant system should be operated for a maxi-

mum of:

a. 0 seconds
b. 30 seconds

c. 30 minutes
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BLOCK OR D I V I S I O N 14LIMI3EP: ' I ' I ; i t i t t . ) 1 1 K ) I i i Le. A l t 1( .11 1 11..1. N i tte.n,une'e 1-0.1 !-ZtTir:

0 'oil t )

9. Tne loa te! L is perf,-Ltmod with thc engine:

a. at normal operating temperature
b. at idle r:peed
c. turned off

10. A large 2ofigerant leak wili tu tan leak detector Clan fLom pale hill,

a.

b. bright blue
c. scarlet red

or play

11. The frigerant system shol_ld he evacuated whenever the:

a. compressor is repL.ed
b. system has been opened
c. compressor is isolated

12. Generally . . .
it takes about 20 to 30 minutes of vacuum pump opl,ratton to wacuate

the system of all:

a. refrigerant
b. air
c. moisture
d. all of the above

13. A partial charge of refrigerant is recommended:

a. when the system is low on refrAeY.ant

b. when outside air temperature and humidity are high
c. when the condenser
d. for leak testing purposcs

14. When charging the refrigerant system . . . the R-12 container must be:

a. on its side
b. upside down
c. upright

15. The compressor oil level must be checked:

a. each year
b. after system evacuation
c. after the system is charged

16. Whicn of the following is considered to be the most important when checking the

compressor oil level?

a. back-seating the compressor service valves
b. discarding and replacing the oil fill plug

c. making sure the dipstick bottoms in crankcase

17. The boiling point temperature of Refrigerant-12, when Lot colfined is:
a. 32°

b.

c. about 22° below 0
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BLOCK OR DIVISION NUMBER: TITLE: Automobile Air Conditioning Maintenance and Repair
(coned.)'

18. When the R-12 liquid is released from a container, the

a. pressure ts lowered
b. boiling point is lowered
C. liquid bells into a vapor
d. all of the above

:9; The air conditioning compressor is designed to compress.

a. liquid
b. vapor

20. When the refrigerant vapor is compressed into a smaller space, the vapor temperature
is:

a. lowered
b. raised
a. remains the same

21. When the refrigerant in the system is pressurized, the boiling point of the refrig-
erant is:

a. higher
b. lower
C. the same

22. The condenser changes the R-12 to:

a. low pressure liquid
b. high pressure liquid
c. low, pressure vapor
d. high pressure vapor

23. In the condenser, the high pressure R-12 vapor condenses into a liquid because:

a. the boiling point is high
b. the pressure is high
c. the heated vapor temperature is lowered by the cooler outside air
d. all of the above

24. True or False:

The Receiver-Dehydrator acts as a storage tank for the R-12 vapor as it leaves the
condenser.

a. True
b. False

25. The expansion value control- hthe pressure/temperature relationship in the:

a. condenser
b. evaporator
c. receiver
d. compressor

2%



111,0cl: OR OIVI Automoidle Air Condiiioniug Maintenance and io,flair
(Oont'd.)

26. I I 1.11 ,'Np.1:1! 1 )11 V,I I V, 1..(111Wrat 1.11'1! ,.,11:1 .1 11(i 1)11 11) !;011: 1.11( comparinwn L

temperatitre, the expansion valve wi:' he:.

a. opened
h. oloi-:ed

27. The expan.sion valve changes the high pressure E-E liquid to a:

a. high pressure vapor
h. low pressure atomized liquid
c. high prosure

28. The evaporator changes the low pressure R-I2 atomized liquid to a:

a.
b.

c.

high pt' ssure vapor
low presaure liquid
low pressure vapor

29. Dehumidification of the passenger compartment air is accomplished!

a. when the R-I2 circulates through the drier in the receiver

h: when the moist particles of air cling to the cold surfaces of the evaporator fins

c. when the air passes through the heater core

30. The thermostatic switch opens the clutch circuit when the:

a. evaporator is too warm
h. evaporator ts too cold
c. passenger compartment temperature is too low

31. True or. False:
The A/C compressor clutch assembly is engaged by magnetic induction.

a. True

b. False

32. Rcfrigeraat -l2, used in a confined area:

a. is OK

b. could cctuse suffocatiDn

c. will cool the area

Performance Standards: 80% correct responses reqUired when five or more test
items are used.

97



TEST ITEM

BLOCK 0i DIV1::10N NrnFP: 9.0 'IITLE: Au(om,hile Air Coudjl ioning

TA ;K

9.01

9.02i

inlothince and

!,1 udont wi II romove rop I.tco rondit imtwr fan irot mt. 1. o 11

rl H ;1c1 ion of the in:;t ruct or in I Int rats' plus with mot or oper-
il ire, whit no noise.

11,1,,nt will ;I 1:chnrgei i r conk! i i onor !:yr.i.ont in Int rnt plus
ll o I he !;.t1 is;iaetion of t he i tio r .

.9.022 The strident will evacuate and charre an air couditionel .em in flat
rate plus 207 Co the satisfaction of the instructor following manufac-
turer's specifications.

9.023 The studeim will perform leak Lest on.air conditioner system in flat:

rate plus 20% to flic satisfaction of the instructor following; manu-
facturer's ;pecifiations.

9.03 The student will remove ;Ind replace dryer in air conditioning unit
aecordiml to manufacturer's specifictioPi; in flat rate plus 20% to
the S'afisfaction of the instructor.

9.04 The student will service and repla-ce, if needed, air coaditionet control
cahles and switches per manufacturer's specifications in flat rate plus
20% to the satisfaction of the instructor.

9.05 The student will remove and replace freon control, valve in air 'on

prorerly per manufacturer's specifications to the sat ;nction
of the instructor in flat rate plus 20%.

9.06 The student will remove and replace expansion valve in air condition ins.
unit per manufacturer's snecifications to the satisfaction of the instruc-
tor in flat rate plus 20%.

9.07 The student will remove and replace compressor seals per manufacturer's
specifications to the satisfaction of the instructor,in flat rate plus 20%.

9.08 The strident will remove and replace condenser in air conditioning unit
per manufacturer's specifications to the satisfaction of the instructor in
flat Ate plus 20 %.

9.09 The student wjl remove and replace evaporator in air conditioning unit
per T'llnufacturer's specifications- to the satisfaction of the instructor in
flat rate plus 20%.
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0, I I)

9. 1 1

The , i t l i d e t i t Wl I I repai r or romiivo ond op I acc i r colic! t III}, t till

pi-issint' pi' 1' 111;111111,1t I t; Hut't' (.;1 OW; to t :;11 1?.. At t (Ill of tilt

uuti or i t Int. r;Ite p 2.0'7

'ill i I I i w:1;L1 I ail i I I tall i ti Ill I I in o pet-
Joon f tore r i ic:it i.coli; to 41 lie !int is I i r I I'm"( or
ill (lot rat 4' I) I I.,

9. 1.2 The student will do porformaince t t o !!%,!; (In et'.- manut ne titre
-poci f cal loot, to tIne satin fact ion 01 the ins! root or in I I al rite plus

9.1.3 The s.taitIk n! will herinrnl matt unit on check on a i r cowl i t i oiler and sot
r manor oi to re s spec ion!: ions to [-Ito satll;f.101.ioII of the i os true to r

i n rat i' pl.tp; 2oz.

9.1.4 Thc n t w i l l repair nut °mot i c a i r r'.endil..ioller and lo...nter syst
vocuimi ontI c ler r i cal circuits per innnuI;n r !Tyr i f i cat ions t o the
sni is foot ion of the instructor ion lint rata plus 20%.

NOTE 1: Joh qualification performance standard s tudent can meet
performance Standards fpr iinz of primary tasks. Successful.
comp 1 e ion of this block, (9 .0) , .plus 0.0 nod 3.0 result in
yuaI ifien ti on as an Aut.onlot.ive Rent i and Air Conditioning
Techni c inn.

NOTE 2: font item per formance evaul at:ion shoo] cl also consider proper
tools, materials, and equipment: siticcLi.on and use for task

igned and" observance. of safety precautions.
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ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
.(DPI - High Schools N/A)

COURSE: Automatic Transmissions Maintenance and Repair (Block 10.0)

COURSE DESCRIPTION: Department of Public Instruction Currently part of
T & I No. 7393- Automotive Mechanics III.

Department of Community Colleges - `Currently part of
AUT 1124 - Auto Power Train SYsteMs.

INSTRUCTIONAL CONTACT HOURS: High Schools: None. ,

(This course or block of instruction normally is not
taught at the high school level, owing to a lack
of instructional time, complexity of the item,
and the equipment requirements.)

CC/TI: 165

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the necessary occupational instruction and opportunity
for practical application to develop the skills and knowledge necessary to qualify
the learner to inspect, maintain, adjust, repair, or replace the automotive auto-
matic transmission. Manufacturer's specifications and industry standards apply.

QUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this block of instruction qualifies the learner to per-
form inspections, maintain, adjust, repair, or replace the automotive automatic
transmission. With validation of this qualification by performance evaluation,
using industry performance standards, the successful learner is considered to be
qualified as an Automatic Transmission Technician [Light Repair).

PREREQUISITES:

High Schools: Not applicable.

Community College/ Block 0.0 (Introduction to Automotive Technology) and

Technical Institute: Block 7.0 (Power Train and Manual Transmission Mainte-
nance and Repair), or evidence of knowledge based upon
experience, verified by demonstrated performance evalua-
tion.

PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or advanced instruction qualifica-
!ti9n are provided. These test items emphasize demonstrated performance, but also
include a requirement for knowledge of related technical information. The test
items are outline in nature and require specific data to complete the situation or
problem, relate directly to the instructional objectives and are considered to be
both valid and reliable.

EQUIPMENT REQUIREMENTS:

The general equipment list is attached to the last block of this program of instruc-
tion. Special equipment and tool requirements peculiar to this block are attached.
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ARTYCULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

AUTOMOTIVE TECHNOLOGY

BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair,

TASK NUMBER: 10.011 TITLE: Adjust Floor Shift Linkage.

INSTRUCTIONAL OBJECTIVE - 10.011: How to Adjust Floor Shift Linkage.

SKILLS: (Process Objectives)

10.0111 - How to make floor shift linkage adjustment.
10.0112 - How to make visual inspection.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
- Know purpose and operation.
- See parts identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.011,

REQUIRED PERFORMANCE STANDARDS:

2 hours.

- Performs task in flat rate + 20% time.
- Linkage works properly to manufacturer's specifications.
- Demonstrates knowledge of operation of linkage to make visual inspection.
- Shop safety observed.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair

TASK NUMBER: 10.012 TITLE: Adjust Lj.nkage From Steering Column to Automatic
Transmission.

INSTRUCTIONAL OBJECTIVE 10.012: How to Adjust Linkage From Steering Column to Auto-
matic Transmission.

SKILLS: (Process Objectives)

10.0121 How to make steering column to transmission adjustment.
10.0122 - How to make visual inspection.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
- Know purpose and operation of component.
- See parts identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.012,

REQUIRED PERFORMANCE STANDARDS:

2 hours.

- Performs task in flat rate + 20% time.
- Linkage works properly to manufacturer's specifications.
- Demonstrates knowledge of operation of linkage to make visual inspection.- Shop safety observed.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.)

TASK NUMBER: 10.013 TITLE: AdjW Linkage From Engine to Automatic Transmission.

INSTRUCTIONAL OBJECTIVE - 10.013: How to Ad st Linkage From Engine to Automatic
Transm

SKILLS: (Process Objectives)

10.0131 - How to make engine to automatic transmission linkage adjustment.

10.0132 - How to make visual inspection.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
Know purpose and operation of component.

- See parts identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.013, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.
- Linkage works properly to manufacturer's specifications.

- Demonstrates knowledge of operation of linkage to make visual inspection.

- Shop safety observed.



BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd

TASK NUMBER: 10.02 TITLE: Clean and Visually Inspect Transmission.

INSTRUCTIONAL OBJECT): )0.02: How to Clean and Visually Inspect Transmission.

SKILLS: (Process Oh .?htiv)

10.021 How to -A, visual inspection.
10.022 How to C1(,an transmission.

:ELATED TECHNICAL INFORMATION:

Safety and operation of cleaning.
See parts identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.02, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Demonstrates knowledge of how to make visual inspection.
- Demonstrates knowledge of cleaning materials and chemicals.
- Shop safety observed.

3 1JI
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair

TASK NUMBER: 10.03 TITLE: Diagnose, Replace or Adjust Modulators.

-5-

(cont'd.)

INSTRUCTIONAL OBJECTIVE 10.03: Adjust Modulators.

SKILLS: (Process Objectives)

10.031 - How to diagnose modulator troubleks.

10.032 How to replace or adjust moqulatqrs.

RELY771_TECITNICAL INFORMATION:

parts identification manual.
Manufacturer's specifications.
."now: purpose and operation.

REQUIRED INSTRUCTIONAL TIME: 10.03, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

- Demonstrates knowledge of modulator operation.

- Performs task in flat rate 20% time.

- Knowledge of how to diagnose component.

- Shop safety observed.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.

TASK NUMBER: 10.04 TITLE: Service'Filter and Check Transmission Cooling System.

.INSTRUerIONAL OBJECTIVE - 10.04: How to Service Filter and Check Transmission Cooling
System..

SKILLS: (Process Objectives)

10.041 How to service filters, clean and replace or change and replace.
10.042 - How to check transmission cooling system.

RELATED TECHNICAL INFORMATION:

- See pars identification manual.
- Manufacturer's specification.
- Know operation.

REQUIRED INSTRUCTIONAL TIME: 10.04, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate 20% time.

- Demonstrates knowledge of filters.
- Demonstrates knowledge of how to check cooling system.

- Shop safety observed.

396



BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Re air
(cont'd.)

TASK NUMBER: 10.05 TITLE:

INSTRUCTIONAL OBJECTIVE 10.05:

SKILLS: (Process Objectives)

Replace or Adjust Neutral Switch.

How to Replace or Adjust Neutral Switch.

10.051 How to replace neutral safety switch.
10.052 - How to adjust neutral safety switch.

RELATED TECHNICAL INFORMATION:

- See parts identification manual.
- Manufacturer's specifications.
- Know purpose of component.

REQUIRED INSTRUCTIONAL TIME: 10.05, 4 iluurs.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate 7i..20% time.
- Part works properly to manufacturer's specifications.
- Demonstrates knowledge of components and shop safety.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.)

"ASK NUMBER: 10.06 TITLE: Make External Adjustment of Bands On Automatic Trans-

missions.

INSTRUCTIONAL OBJECTIVE - 10.06: How to Make External Adjustment of Bands on Automatic

Transm:_sSibt8-.

SKILLS: (Process Objectives)

10.061 How to make adjustment on external bands.

RELATED TECHNICAL INFORMATION:

See manufacturer's specifications.
- Know purpose and operation of component.

REQUIRED INSTRUCTIONAL TIME: 10.06, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20M. time.

- Adjusts bands to manufacturer's specifications.

- Demonstrates knowledge of proper use of required special tools.

- Shop safety observed.

3
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.)

TASK NUMBER: 10.07 TITLE: Remove and Install Automatic Transmission.

INSTRUCTIONAL OBJECTIVE - 10.07: How to Remove ant Install Automatic Transmission.

SKILLS: (Process Objectives)

10.071 - How to remove automatic transmission.

10.072 How to clean after ._.emcied.

10.073 - How to install and adj'Ast.

RELATED TECHNICAL INFORMATION:

- See manufacturer's specifications.

- See parLs identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.07, 12 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.

- Uses proper cleaning materials and chemicals.

Installs correctly with no leaks.

- Unit works properly to manufacturer's specifications.

- Demonstrates knowledge of proper use of required special tools and shop safety.
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BLOCK OR DIVISION NUMBER: 1J.0 TITLE: Au'Lom:..tic Transmissions Maintenance & Repair

(coned

TASK NUMBER: 10.08 TITLE: Remove and Replace External Seals, Gaskets, and Lines on
Automatic Transmissions.

INSTRUCTIONAL OBJECTIVE 10.08: How to Remove and Replace External Sealsj Gaskets, and
Lines on Automatic Transmissions.

SKILLS: (Process Objectives)

10.081 - How to, remove and replace external seals, gaskets and lines.
10.082 How to clean and replace.

RELATED TECHNICAL INFORMATION:

- See manufacturer's specifications.
See parts identification manual.

- Know purpose and operatinn of compolents.

REQUIRED INSTRUCTIONAL TIME: 10.03, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.
- Seals, gaskets and lines operate properly with no leaks.
- Demonstrates knowledge of proper use of required special tools.
- Demonstrates knowledge of cleaning tools.
- Shop safety observed.

I
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BLOCK'OR DIVISION.NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & RePair

TASK NUMBER: 10.09 TITLE: Inspect and Remove and Replace Converter.

INSTRUCTIONAL OBJECTIVE 10.09: How to Inspect and Remove and Replace Converter.

SKILLS: (Process Objectives)

10.091 How to remove transmission converter.
10.092 - How to inspect and replace converter.

RELATED TECHNICAL INFORMATION:

- See manufacturer's specifications.
See Parts identification manual.

- Know theory and operation of component.

REQUIRED INSTRUCTIONAL TIME: 10.09, 12 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate 20% time.
- Demonstrates knowledge of proper inspection procedures.
- Demonstrates knowledge of components-and shop safety.

311
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair

(cont'd

TASK NUMBER: 10.N TITLE: Inspect and Repair Front Pump and Components.

INSTRUCTIONAL OBJECTIVE - 10.10: How to Inspect and Repair Front' Pump and Components.

SKILLS: (Pyocess Objectives)

10.101 How to remove front pump.
.10.102 - How to inspect and repair front 'pump.

RWTED TECHNICAL INFORMATION:

See manufacturer's specifications.
t
- See parts identification manual.
- le,now operation ofcomponent.

REQUIRED INSTRUr-TIONAL TIME: 10.10,

REQLIRED PERFORMANCE STANDARDS:

12 hours.

- Performs task in flat rate + 20% time.
- Demonstrates knowledge of unit repairs and inspections to manufacturer's

specifications.
- Shop safety is observed.
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BLOCK OR DIVISION NUMBER: .,10.0 TITLE: Automatic Transmissions Maintenance & Repair

(coned.)

TASK NUMBER:, 1).11 TITLE: MakeInternal Repairs and Adjustments on Automatic
.

Transmissions.

INSTRUCTIONAL OBJECTIVE 10.11: How to Make Internal Repairs and Adjustments on Auto-
matic Transmissions.

SKILLS: (Pro,7c,s Objectives)

10.111 How to make internal repairs and adjustments on automatic transmissions.

RELA1ED TECHNICAL INFORMATION:

- See manufacturer's specifications.
- See parts identification manual.
- Know operation of transmission.

REQUIRED INSTRUCTIONAL TIME: 10.11, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flatrate + 20% time.

Demonstrates knowledge of repairs and adjustments on automatic transmission to
Manufacturer's specifications.

- Shop safety is observed.

a13



BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cone(

TASK NUMBER: 10.12, TITLE: Perform Operational Automatic Transmission Inspections.

INSTRUCTIONAL OBJECTIVE - 10.12: How to Perform Operational Automatic Transmission

Inspections.

SKILLS: (Process Objectives)

10.121 - How to perform operational automatic transmission inspections.

RELATED TECHNICAL INFORMATION:,

Sce manufacturer's specifications.
See parts identification manual.

- Know theory and operation of automatic transmission.

REQUIRED INSTRUCTIONAL TIME: 10.12, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Demonstrates knowledge of automatic transmission inspection procedures.

- Shop safety is observed.

0
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-15-

BLOCK OR DIVISION NDMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.)

TASK NUMBER: In.13 TITLE: Rebuild Automatic Tra.ismissions.

INSTRUCTIONAL OBJECTIVE 10.13! How to Rebuild Automatic Transmissions.

SKILLS: (Process Objectives)

10.131 to rebuild automatic transmissions.
10.]3? 11,)w to 11!-;e special transmission tools and equipment.

Ef) F NE()PM/T1' ION

- See mahuCa(71-urer' spe .ifications.

- See part_s identifeation manual.
Know thk:or. and operifl-ion.

- Shop safeLv.

REQUIRED I7PlicTIONAL TIME: 10.13,

REQUIRED P":',RFORMANCE f-.;TANDARDS:''

75

Knowledge of automatic transmissions.
Flat rate + 20$.

- Shop safety.
- Knowledcp of special tools.
Unit works properly with no leaks.

hours.
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AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmission

Seal removers sliding hammer type
Seal drivers
Hydraulic press with bearing collars'
Pinion flange holder

Universal joint removal and installation tool
Pinion_angle gauge
Clutch alignment tool
Shift linkage grommet tool

Manual transmission output shaft bearing removal and installation tool
Automatic transmission band adjuster wrench and adapters
itcoatic transmission band adjuster

Wrench and spacer (intermediate bands FMX)
Automatic transmission clutch spring compressor tool
Torque converter cleaner & oil line cleaner
Transmission jack

Hand vacuum tester (replaces vacuum pump on distributor machine)
Parts washer
Converter leak checking tool
Converter Checking Tools
Dial indicator and support brackets
Air nozzle with rubber tip
Inch pound torque wrench
Special tools for particular transmission being'serviced

3!



BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmission Maintenance and Repair
(Automatic Transmission Fundamentals)

Related Technical Information. Multiple Choice circle the correct answer.

1. The selector levers for most automatic transmissions have:

a. tour
h. five

c. six
d. seven partitions

2. The selector-lever position in which there is no power flow through the trans-
- mission, but the locking effect is off, is:

3. The typical planetary gearset consists of planet pinions, a ring or internal gear,
and:

a. a sun gear
b. pinions
c. clutch
d. brake band

4. The three actions of the planetary gears in an automatic transmission are to pro-
vide reverse, direct drive, and:

a. high. gear

b. gearre(inction
c. gcar,Iincrease

5. The two control mechanisms used with a planetary gear system are:

a. valve and pump'
b. torque converter and sun gear
c. handstand clutches

6. The brake band is actuated by a:

a. servo
b. clutch piston
c. manual valve

7. The ring4aped part in the clutch which puts the pressure on the clutch disks
is called the:

a. spring
b. piston
c. ring clectr

8. The two controlling factors that coopera' to produce gear shifting are:

a. hydraulic pressure and governor pressure
b. car speed and governor pressure
c. throttle opening and car speed
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmission Maintenance and Repair
(Automatic Transmission Fundamentals) (coned.)

9. The bellows in the modulator valve is actuated by:

a. intake-manifold vacuum
b. car speed
c. engine.. speed

10. The valve which is controlled by linkage to the selector lever is called the:

a. shift valve
b. manual valve
c. shift control valve

TEST ANSWERS:

1. c

2.

3. a
4. b
5.

6. a

7. b
8. c

9. a

10. b

Performance Standards: 80% correct responses required when five or more of
above test items are used.
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TEST rums

BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmission Maintenance and Repair

TASK

10.011 The student will adjust floor shift per manufacturer's specifi-
cations to satisfaction of the instructor in flat rate plus 20%.

10.012 The student will adjust linkage from steering column to automatic trars-
mission per manufacturer's specifications to satisfaction of instructor
in flat rate plus 20%.

10.013 .The student will adjust linkage from engine to automatic transmission
per manufacturer's specifications to satisfaction of instructor in flat
rate plus 20%.

10.02 The student will demonstrate knowledge how to clean and visually inspect
transmission to satisfaction of instructor in flat rate plus 20%.

10.03 The student will diagnose, replace or aljust modulator per manufacturer's
specifications to satisfaction of instructor in flat rate plus 20%.

10.01 The student will service filter and check transmission cooling system per
manufacturer's specifications to satisfaction of instructor in flat ratePlus 20.

10.05 The student will replace or adjust neutral switch per manufacturer's speci-
fications to satisfaction of instructor in flat rate plus 20 %.

10.06 The student will make external adjustment of bands on automatic transmissions
per manufacturer's specifications to satisfaction of instructor in flat rateplus 20%.

10.07 The student will demonstrate knowledge of proper way to remove and in-
stall automatic transmission to satisfaction of instructor.

10.08 The student will remove and replace external seals, gaskets and lines on
automatic transmission per manufacturer's specifications to satisfaction
of instructor in flat rate plus 20%.

10.09 The student ,7111 inspect and remove and replace converter per manufactur-
ers specifications to satisfaction of instructor in flat rate plus 20%.
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TASK

10.10 The student will inspect and ropair frQut pump ompiments per manu-
facturer's specifications to satisfaction of instructor in flat rate

plus 20%.

10.11 The student will make internal repairs and adjustments on automatic
transmission per manufacturer's specifications, to satisfaction of
instructor in flat rate plus 20%.

10.12 The student will dLmonstrate the knowledge of how to perform opera-
tional automatic transmission inspection to satisfaction of instructor.

10.13 The student will rebuild an automatic transmission per manufacturer's
specifications to satisfaction of instructor in flat rate plus 20%.

Note 1: Job qualification performance standard student can meet
performance standards for $0 %. Successful completion of
this block. (10.0) plus 0.0 and 7.0 result in qualification

as an Automatic Transmission Technician (Light Repair).

Note 2: Test item performance evaluation shcuJd also consider se-
lection of proper tools, material's, and equipment for as-

signed task and observance of safety precautions.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Tram;mission Maintenance and Repair

(chrysler orTiellite)

Related Technical Information. MuLtiple Chnico circle the correct, answer.

1. Counting all the active control members in the transmission, including the clutches

and bands, we find that there are

a. four

b. five

c. six

2. The compound plan Lary gear system has twu nt-L of jwletaty pinions, two internal or

ring gears, and:

a. three sun gears
b. two sun gears
c. one sun gear

3. The front: clutch is connected by a driving shell to the:

a. output shaft.

b. rear ring gear
c. sun gear

4. In D range on breaka.:ay in first gear, the overrun clutch holds and the

a. front clutch is engaged
b. rear clutch is engaged
c. kickdown band is applied

5. In D range in second gear, the overrun clutch overruns, the rear clutch is engaged,
and the:

a. front clutch is engaged
b. rear band is applied
c. front band is applied

6. In direct drive, the overrun clutch overruns, both clutches are engaged, and:

a. the front band is applied

b. the rear band is applied
c. both bands are released

7. In second range, second gear, the overrun clutch overruns, the kickdown or front band
is applied, and the:

a. rear clutch is engaged
b. rear band is applied
c. front clutch is engaged

8. In low range, low gear, the rear band is applied and the:

a. front clutch is engaged
b. front band is applied
c. -rear clutch is enOged



BLOCK OR OlVI;;FoN MUMHER: 10.0 TITLE: AutomaLle Transmissiqn Maintenance and Re-
(Chryle Torqueflite) (cont'o.)

9. In revecse, 1:110 rear hand is applied and the:

a. rear clilt, is engaged
h. front clutch is engaged
c. front band is applied

10. The sun gear is loel-;ed in a stationary position by

a. ircsnt-clutch engagement

b, front-band application
c. rear-band application

11. Three diagnostic tests are to be made on the. Torgueflite: oil pressure, stall, and:

a. hyciraul i C con ti-ol

b. sh n t

c. air pressure

12. To chock the performance of the torque-converter stator clutch and the transmission
clutche, give the transmission the:

a. pressure. Lest

b. air pressure test
c. stall test

13. Stall speed more than 200 rpm above specifications indicates:

a. poorly tuned engine
b. clutch Aippage
c. band slippage

14. Stall spa:id 250 to 300 rpm below specifications indicates:

a. torque-converter clutch slippage
b. transmission clutch slippage
c. brake-band slippage

15. Rear-servo apply pressure, as compared with line pressure in D, should be:

a. higher
b. about the sane
c. lower

1G. The fluid pressure checks to be -made include line pressure, kickdown-servo release
pressure, lubrication pressure, and:

a. ciUtch release pressure
b. rear-servo apply pressure
c. rear-servo 'elease pressure

,v

17. The two pressure adjustments that can be made are to line pressure and:

a. servo apply pressure

b. throttle pressure

c. clutch apply pressure



BLOCK cnt bon:LH)rt tit1i4liKk: ill. 0 Automat on tti i n LettaliCe and Iteilair

(Cl: rvslor Tordnefli (cont'd.)

18. in the air-pteatre tests, you check the action of the:

a. serves and etut_ches
b. valv,,:; and pump

C. servos and linkages

19. In addThn
rod linkage:

the pressure adjustmentn, other adiustmentet to he made include throttle-

a. gearsnill linLaqd and clutches
b. openIng and goart;hift linkage
c. gearshift linkage and brake band

20. If cluiehes and servos work properly but shifting is incorrect., the trouble is probably
in the :

a. pump
b. valve hdy
c. linkages

21. To attach the cc,nverLer to-the drive plate during installation of the transmission,
turn the drive plate with:

a. a wrench
h. the cranking motor
c. the output shalt

22. For normal e-rvice in all but: the hemi engine, the recommendation on oil changes is:

a. do not clhAnc oil
b. change every 12,000 miles

change every 24,000 miles

23. The-puri)ud of the air-pressure tests is to find out whether or not the:

a. pressures are sufficient
b. clutches and servos work
c.. linkages are adjusted

24. To remove the governor, you first have to remove the:

a. valve body
b. extension housing
c. converter

25. Drive and play is checked by moving the:

a. output: shaft in and out
b. torque converter back and forth
c. input :thaft in and out.



BLOCK OR DEVILON NUMhER: 10.0 TITLE: Automat.i Tran:;mH:Hon Maint-Aglance and RtTair

(c.hry2;1(!t T(Q'Twilit-c) (cont'd.)

TEST ANSWER:

1. b
2. c

3. C

4. b
5.

6. c

7. a

8. c

9. b

10. b

'11.

12.

13. b

14. a

15. a

16. b

17. a

18.

19. b
20. b

21. b

a

23. b
24. b
25.

Performance Standards: 80% correct responses required when five or more test

items are used.



BLOCK CR DIVISION NUM1ER: 10.0; TITLE:Automatic Transmission Maintenance and Repair.
(Torque Converter)

Relate! Technical Information. Multiple Choice circle the correct answer.

1. 1 a liquid is put under pressure, it will:

a. compress
b. not compress
c. increase volume

2. Since a liquid is incompressible, it can be used to transmit:

a. motion and pressure
b. rotation and speed
c. vacuLm and heat

3. Which element creates reaction in a torque converter?

a. impeller
b. turbine
c. stator

4. Torque multiplication in a torque converter is greater at what speed?

a. low speed
b. cruising speed
c. 'high speed

5. Modern torque converters utilize:

a. an engine-driven turbine
b. a fluid-driven turbine
c. a stator
d. all of the above
e. none of the above

6. The purpose of the cup-shaped blades in a torque converter is:

a. to drive the impeller
b. to-cool the oil
c, to smooth the oil
d. to multiply torque

7. Another name used to describe a stator is:

a. turbine
b. impeller
c. reactor
d. housing

8. The purpose of the fluid coupling is to act as a:

a. synchronizing device
b. automatic gear changer
c. flexi.hle power-transmitting coupling
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Test rtems (Con't)

9. The fluid coupling consists essentially of two

doughni,r,1

b. vaned members
C. guide rings
d. driving shafts

10. In the fluid coupling, oil p;1!.; s12!; from the driving member to the

a. coupling
b. vanes
e. driven member
d. gear

11. The purpose of the guide ring in the fluid coupling is to reduce oil:

A. movement between
b. turbulence
e. level in coupling

members

12. The fluid coupling has maximum efficiency when the driving and driven members

are turning:

a. at high speed
b. at low speed
c. at different speeds
d. at about the same speed

Performance Standards: 8O correct responses required when five or more above
(es t' items are.used.



ARTICULATION RESEARCH PROjECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
(DPI - High Schools N/A)

COURSE: Automotive Electrical Systems Maintenance and Repair (Block 11.0)

COURSE DESCRIPTION: Department of Public instruction - Currently covered in'part in
T & I No. 7403 - Automotive Engine Tune-up III and
T & I No. 7393 - Automotive mechanics III

Department of Community Colleges - Currently part of
AUT 1102 - Engine Electrical and Fuel Systems and
PME 1202 - Auto Electrical and Electronic Systems

INSTRUCTIONAL CONTACT HOURS: High Schools: 125,(Includes Engine Electrical
System and running lights only.)

Comm. Coll./Tech. Inst.: 231*
(*NOTE: Additional instructional time provided

in Block 12.0 - Automotive Servicing.)

INSTRUCTIONAL OBJECTIVES:
%

High Schools: To provide the learner with,the necessary occupational instruction
and opportunity for practical applicatioh to develop the skills and knowledge
necessary to qualify the learner to inspect, maintain, repair, or replace only
the automotive engine electrical system, the battery, and replace bulbs and fuses
of the light system. (NOTE: The instructional objectives'ef this block for the
high schools is limited by the time available and the extreme complexity of much
of the subject matter.) This instruction is used primarily in conjunction with
Block 8.0.

Comm. Coll./Tech. Inst.: To provide the learner withsthe necessary occupational

instruction and opportunity for practical applicatiOn to develLp the skills and
related technical knowledge necessary to qualify the learner to inspect, maintain,
repair, or replace all components of the automotive electrical system.

QUALIFICATIONS nR JOB SKILLS GAINED:

High Schools: Successful completion of that portion of the block of instruction
conducted in the high schools does not provide a qualification recognized by the
industry in the electrical system. The learner is qualified to work on the engine
starting, charging, and ignition system which is coupled with the instruction con-
ducted in Block 8.0 to qualify the successful learner as an AUtomotive Engine
Repair Technician.

Comm. Coll/.Tech Inst-: Successful completion of the total block of instruction
qualifies the ;learner to inspe-:t, maintain, repair, or replace all components of

the automotive. electrical system. With validation of this qualification by per-
formance evaluation, using imlustry performance standards, the successful learner
is qualified as an Automotive Electrical-Systems Technician.



PREREQUISITES:

. High Schools and post-secondary schools: Block 0.0 (Introduction to Automotive
Technology) or evidence of knowledge based upon experience, verified by a demon-
strated performance evaluation.

PERFORMANCE,EVALUATION:.

Test items for end of:course evaluation ,for job or advanced instruction qualifi-
cation are provided. These test items emphasize demonstrated performance, but
also include knowledge' of related technical information. Test items are outline
in nature and require specific data to complete the situation or problem, relate
directly to the instructional objective, and are considered to be both valid and
reliable..

EQUIPMENT REQUIREMENTS:

The general equipment listis.attached to the last block of this program of
instruction. .Special equipment and tool requirements peculiar to this block
are attached.



ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

Automotive

BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems
Maintenance arasLY.agis.

TASK NUMBER: 11.01 TITLE: Clean, Gap, and Test Spark Pluss.

INSTRUCTIONAL OBJECTIVE - 11.01: How to Clean, Gap and Test Spark Plugs.

SKILLS: (Process Objectives)

11.011 How to clean, gap, and test spark plugs.

RELATED TECHNICAL INFORMATION:

- Use of spark plug equipment.
Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 11.01, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Cleans, gaps, and tests spark plugs according to manufacturer's specifications.
- Flat rate + 207.
- Uses 8 pack plug cleaning and testing equipment correctly and carefully with
speed and accuracy.

"1
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BLOCK OR DIVISION NUMBER: 11.0 Automotive Electrical Systems (cont'd.
Maintenance and Repair

TASK NUMBER: 11.02 TITLE:: Replace Light Bulbs.

INSTRUCTIONAL OBJECTIVE - 11.02: How to Replace Light Bulbs.

SKILLS: (Process Objectives)

11.021 - How to replace light bulbs.
11.022 How to check light bulbs.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
- Tyres of light bulbs.

REQUIRED INSTRUCTIONAL TIME: 11.02, 3 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces light bulbs properly according to manufacturer's specificatio
- Flat rate + 20%.
- Checks light bulbs correctly and carefully.
- Uses proper type of bulbs,



BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.03 TITLE: Replace Flasher Units.

INSTRUCTIONAL OBJECTIVE - 11.03: How to Replace Flasher Units.

SKILLS: (Process Objectives)

11.031 How to replace flasher units.
11.032 - How to check flasher units.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
Types of flasher units.

REQUIRED INSTRUCTIONAL TIME 11.03, 1 hour.-

REUIRED PERFORMANCE STANDARDS:

- Replaces flasher unit properly according to manufacturer's specifications.
- Flat. rate -I- 20%,

- Checks flasher units correctly and uses proper type of flasher units.
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.:
Maintenance and Repair

-T-c-L± losec,ct
TASK NUMBER: 11.04 TITLE: Service or Replace Batteries, Cables, and Battery

r->t, l'--

Boxes. -e-

INSTRUCTIONAL OBJECTIVE - 11.04: How to 'Service or Replace Batteries, Cables,
and Battery Boxes.

SKILLS: (Process Objectives)
v4k

11.042-- How to service or replace batteries, cables, and battery boxes.
11.04,5 - How to use special tools and equipment.

---':>. I I . °LI f ---Ic-co Au -1-,--,4 (1,0 1 \I-, - L b ct 4-{ k-,1-- ie 5 cc, ble-., b<cile a 1 6 c s_ ,,

RELATED TECHNICAL INFORMATION:

- Required special equipment and tools.
Manufacturer's specifications.

- Special problems related to battery acid.

REQUIRED INSTRUCTIONAL TIME: 11.04, 2 hours.

REUIRED PERFORMANCE STANDARDS:

- Services and replaces batteries,, cables, and battery boxes according to
manufacturer's specifications.

- Flat rate 4. 20%
- Uses special tools and equipment. correctly and very carefully with speed

and accuracy.

1-- Lc\ r Lt-5 pc (c a 0,717 p 4 le

c CC CL 11 t.tcti( t Nela ref --(1C.6.41.005



BLOCK OR DIVISION NUMILER: 11.0 . TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.05 TITLE: Perform Operational Inspections of Lighting and
Electrical Systems.

INSTRUCTIONAL OBJECTIVE 11.05: How to Perform Qperational Inspections of
Lishting and Electrical Systems.

SKILLS: (Process Objectives)

11.051 - How to perform operational inspections of lighting and electrical systems.
11.052 How to use electrical test eqipment.
11.053 - How to diagnose electrical circuits.

RELATED TECHNICAL INFORMATION:

Required electrical test equipment.
Manufacturer's specifications.

- Steps in diagnosis of electrical circuits.

REQUIRED INSTRUCTIONAL TIME: 11.05, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs operational inspections of lighting and electrical systems, according
to manufacturer's specification.
Diagnce63 electrical circuits using proper test equipmeht to obtain proper
operation, according to manufacturer's specification.
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.06 TITLE: Remove and Replace Stop-Light Switch.

INSTRUCTIONAL OBJECTIVE - 11.06: How to Remove and Replace Stop-Light Switch.

SKILLS: (Process Objectives)

11.061 How to remove and replace stop-light switch.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 11.06, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and rE.places stop light switch correctly, according to manufacturer's
specifications.

- Flat rate + 20%.



BLOCK OR. DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems zont'd
Alb

Maintenance and Repairs_

TASK NUMBER: 11.07 TITLE: Adjust Headlights.

INSTRUCTIONAL OBJECTIVE - 11.07: How to Adjust Headlights.

SKILLS: (Process Objectives)

11.071 - How to adjust headlights,

RELATED TECHNICAL INFORMATION:
.

Manufacturer's specifications.
State regulations on headlights.

REQUIRED INSTRUCTIONAL TIME: 11.07,

REQUIRED PERiORMANCE STANDARDS:

4 hours.

- Adjusts headlights according to manufacturer's specifications, in-keeping with
state regulations on headlights.

- Flat rate + 20%.
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'
Maintenance and Repair

TASK NUMBER: 11.08 TITLE: Adjust, Remove, Repair, or Replace Back-Up
Light Switches-.

INSTRUCTIONAL OBJECTIVE 11.08: How to Adjust, Remove, Repair, or Replace Back-Up_
Light Switches.

SKILLS: (Process Objectives)

11.081 How to adjust back-up light'switch.
11.082 How to remove and replace back-up light switch.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 11.08,

REQUIRED PERFORMANCE STANDARDS:

4 hours.

Adjusts, replaces or repairs back-up light switch, according to manufacturer's
specifications.

- Flat rate + 20%.

J



BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.09 TITLE: Set Ignition Timing.

INSTRUCTIONAL OBJECTIVE - 11.09: How to Set Ignition Timing.

SKILLS: (Process Objectives)

11.091 How to set ignition
11.092.- How to use timing light.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
Function of timing light.

REQUIRED INSTRUCTIONAL TIME: 11.09, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

Sets ignition timing correctly, according to manufacturer's specifications.
- Flat rate + 20%.
- Uses timing light correctly with speed and accuracy.
- Observes safety precautions.
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (c)nt'd.
Maintenance and Repair 1

TASK NUMBER: 11.10 TITLE: Remove and Replace Generators or Alternators.

INSTRUCTIONAL OBJECTIVE - 11.10: How to Remove and Replace Generators or Alternators.

SKILLS: (Process Objectives)

11.101 - How to remove and
11.102- How to use tension
11.103 How to remove and

RELATED TECHNICAL INFORMATION:

replace generators.
gauge.

replace alternators.

Manufacturer's specifications.
Function of tension gauge.

- Electrical generator theory.
- Operation of an alternator.

REQUIRED INSTRUCTIONAL TIME: 11.10,

REQUIRED PERFORMANCE STANDARDS:

6 hours.

Removes and replaces generators correctly, according to manufacturer's
specifications.

- Flat rate + 20%.

- Uses proper steps in checking generators or alternators and belt tension.

e) r.,
k..)



BLOCK OR DIVISION NUMBER: . 11.0 TITLE: Automotive Electrical Systems
'Maintenance and Repair

TASK NCMBER: 11.11 TITLE: Remove and Replace Starters.

INSTRUCTIONAL OIJECTIVE 11.11: ow-to Remove and Re lace Starters.

SKILLS: (Process Objectives)

11.111 How to remove and replace starters.

RELATED TECHNICAL INFORMATION:

- lanufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 11.11, 3 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and rep.. Irter,s correctly according to manufacturer's specifications.
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-12-

BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems :c)nt'd.)
Maintenance and Repair

TASK NUMBMZ: '11.12 TITLE: Repair Starters and Solenoids:

INSTRUCTIONAL OBJECTIVE - 11.12: How to Repair Starters and Solenoids.

SKIL1S: (Process Objectives)

11.121 How to repair starters.
11.122 - How to use special tools and equipment.
11.123 - How to repair solenoids.

RELAIFD DCHNICAL INFORMATION:

Manufacturer's specifications.
- Required special, tools and equipment.
l'aectric motor operation.
Solenoid purpose and construction.

REQUIRED INSTRUCTIONAL TIME: 11.12, 8 hours.

.RED PT:RFORMANCE SIIANDARDS:

- Repairs starters and solenoids using special tools and equipment properly
according to manufacturerts specifications.
Flat rate + 20%.

1



BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electricallystems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.13 TITLE: Repair Generators or Alternators.

INSTRUCTIONAL OBJECTIVE - 11.13: How to Repair Generators orJAlternators.

SKILTS: (Process Objectives)

11.131 How 1-o repair generators.
11.1V2 - How to use special tools and equipment.
11.133'- How to repair alternators.
11.134 - How to use special tools and equipment.

.r,I.ATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
- Required special equipment and tools.

REQUIRED INSTRUCTIONAL TIME: 11.13, 13 hours.

RLQUIRLD PERFORMANCE STANDARDS:

Repairs generators or alternators, using proper tools and equipment, according
to manufacturer's specifications.

- Flat rate 20%.

Uses knowledge. of automotive generator systaiii theory to obtain speed and
accuracy.

3 1



BLOCK ()P. DIVISION NUMBER,: 11.0

NINBER:

TITLE:

-14-

Automotive Electrical Systems (coned.
Hvlaintenance and Repair

11.14 TITLE: Repair or Remove and Replace Charging System
Regulator:-

1NUCTIONAL OBJECTIVE 11.14: How to Repair or Remove and Replcce Charging
System Regulators.

SKLL: (Process Objectives)

11.H1 - How to remove and replacp charging system regulators.

;ATFP TECHNICAL INWORMATION:

Manufacturer's specifications.
Operation and purpose of regulator.

LNS:RULtIONA-r_ TIME: 11.14, 2 hours.

REQU1Pri: PERFORMANCE STANDARDS:

Ilemoves and replaces charging system regulators properly according to manu-
facturer's specifications.

- Flat rate + 20%.
- Has and uses operational knowledge of charging system.



-15-

BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cor.t'd.)

Maintenance and Repair.

TASK NUMBER! 11.15 TITLE: Analyze Malfunctions in the Cranking System.

INSTRUCTIONAL OBJECTIVE - 11.15: How to Analyze Malfunctions in the Cranking System.

SKILLS:. (Process Objectives)

1 i.151 - How to analyze malfunctipns ip the craicing system.
!1.!52 - How to use starter battery teeter.

UIATED TECHNICAL INFORMATION:

;lanufacturer's specifications.
Function of starter battery.

RIWit- INSTRUCTIONAL ITME: 11.15,

REQUIRED PERFORMANCE STANDARDS:

8 hours.

i\nr,lyzes malfunctions in the cranking system correct= : :o

:anuf:Icturcr's snecifications.
- Uses proper battery testing equipment correctly f:r testing crankng

system.

X19



n0Cc. OR DIVISION NUMBER:

11.16

11.0 TITLE: Automotive Electrical Systems
Maintenance and Repair

-16 -

(cont!d

TITLE: Remove, Repair, Replace and Adjust Distributor.

OBj:CTIVE 11.16: How to Remove, Repair, Replace and Adjust
Distributor.

YO' S8 ObjcctiVeS)

- How to remove and replace distributor.
How to repair distributors.

li.16 Hoy to use distributor tester.

TECH?;11C.AL

.-:InufpLuror's specifications.

of distributor tester.

.N;;CRUCTIONAL TIME: 11.16,

P..,RFORMANCE STANDARDS:

8 hours.

Removes, .repairs, replaces, or adjusts distributor correctly, according to
nqnufactuter's specifications.
Flat rate + 20x.

irses distributor testa g equipment to insure correct operation.

4I



1;L'CY MBFR: 11.0 TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

1\SK I1) H.]; TiTin:: Remove and Replace Turn Signal Switches.

:E(TIVE 11.17: How to Remove and Replace Turn Signal Switches.

cPto(c.ls Objectives)

11.1"1 ilow to remove and replace turn signal switches.

c\i, INFORMATION:

s specifieaLions.

RE0.5iRE1) T\ISTRUCTIONAL TIME: 11.17,

=1Jp,:IANc, 'STANDARDS:

6 hours.

and repLaces turn signal switches correctly according to manu.cacturer's
.7.ticnt:Thns.

ttling techniques to insure correct operation.



i,%,' (1:, 1 iht) TITLE: AuLoniotive Electrical Systems (cont'd.)
Maintenance and Repair

I L. :8 Remove and. Repair Windshield Wiper Mechanisms

;;

or Controls.

i. ].8: How to Remove and Repair Windshield .Wiper
Mechanisms or Controls.

and rcplace windshield wiper motors and switches.
rci)air windshiield wiper motors.

EON:
4

: yr's specifications.
H :iny:Jwsis of electrical circuits.

I or Ivirts identification.

TiME: 11.18, 6 hours,

!;TAi,OARDS:

rind ropnirs windshield wiper mechanisms or controls according to
m:,notRo.turer's specifications.
lt rate 2n2;.

-- Tiroper steps 1 n the diagnosis of electrical circuits and uses parts
11 rroc7t components identification.

1



( y I1.0 TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

Remove and Replace Fuse Block Assembly.

[N . VI': i1.19: flow to Remove and Replace Fuse Block Assembly.

oHef:tivos)

11.191 r.-nove and replace fuse block assembly.

't NiC,i."Jii\T LON :

r pns identification.

IIME: 11 :9, hours.

,'_1 ;Cis. STANDARDS:

roi kite:, fuse block assembly correctly according to manufacturer's

F

. fuse_ .A.nd parts manual for correct identification.
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11.0 TIFLE: Automotive Electrical Systems (cont'd.)
Maintenancc .ind Repair

TrtlY: Rmuye and Replace Chassis and Under-Hood Wiring.

- ]L20: How to Remove and Replace Chassis and Under-Hood
Wiring.

tS C t;

and replace wirtng harness.
'1uw Lu di:wnoso electrical circuits.

1, I N i:ORIAATIO1`

''n;.t1cLureu !.p(cifications.
mlilaal to): parts identification.
i.n d;ngnois of electrical circuits.

IY.H.MCTIONAL TIME: 11.20,

)R;IANCE STA:',1),111)S

25 hours.

1 repinces chassis and underhood wiring, according to manufacturer's
ins.

t-dtc

- oruer steps in the diagnosis of electrical, circuits and refers to. parts
rtnnt11. For circuitry component identification.

JIrJ



BLOCK OR DTVTSION NUMBER: 11.0 TITLE: Automotive Electrical. Systems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.21 TITLE: Test and Re-Wire Dash Units.

INSTRUCTIONAL OBJECTIVE 11.21: How to Test and Re-Wire Dash Units.

SKILLS: (Process Objectives)

11.211 - How to test daf;hbgard unj.ts.
11.212 - How to re-wire dash unite.

RELATED TECHNICAL INFORMATION:

Steps in the diagnosis of electrical circuits.
Parts manual for parts identification.
Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 11.21, 8 hours.

REQUIRED 1-i*vORMANCE STANDARDS:

- Tests and rewires desh units properly according to manufacturer's specification.
Flat rate + 20%.

- Uses proper steps in the diagnosis of electrical circuits and uses parts manual
for circuitry component identification.



BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electricallystems_ (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.22 TITLE: Test and Repair Automatic Alarm Systems of Safety
Items.

INSTRUCTIONAL OBJECTIVE - 11.22: How to Test and Repair Automatib Alarm Systems
of Safety Items.

SKILLS: (Process Objectives)

11.221 - How to test and repair automatic alarm systems of safety items.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
- Parts identification.

Steps in the diagnosis and repair of electrical circuits.

REQUIRED INSTRUCTIONAL TIME: 11.22, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Tests and repairs automatic alarm system of safety items according to manufacturer's
specifications.

- Flat rate + 20%.
- Uses proper steps in the diagnosis and repair of electrical circuits and uses parts

manual for circuitry identification.

3,')
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BLOCK. OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.23 TITLE: Tost and Repair Cruise Control Units.

INSTRUCTIONAL OBJECTIVE - 11.23: How to Test and Repair Cruise. Control Units.

SKILLS: (Process Objectives)

11.231 - How to Lest and repair cruise control units.
11.232 How to use special electrical equipment.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
- Parts manual.

- Requirements to test electrical components and circuits.
Required special electrical equipment.

REQUIRED INSTRUCTIONAL TIME: 11.23, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

- Tests and repairs cruise control units properly according to manufacturer's
specifications.
Flat rate + 207..

- Uses -;roper testing equipment and parts manual for identification of parts.
- Uses correct steps, in proper sequence, in performing electrical checks.



BLOCK OF DIVISION NUMBER:

TASK NUMBER:

-24-

11.0 TITLE: Automotive Electrical Systems (7.int'd.)

Maintenance and Repair_

11.24 TITLE: Evaluate Alternator, Generator and Regulator Output.

INSTRUCTIONAL OBJECTIVE 11.24: How to Evaluate Alternator Generator and
Regulator Output.

SKILLS: (Process Objectives)

11.241 How to evaluate alternator, generator and regulator output.
11.262 How to uFe special electrical test equipment.

A

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
Know step- in test of electrical components.
Required .,pecial electrical test instrument

REQUIRED INSTRUCTIONAL TIME: 11.24, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

- Evaluates alternator, generator and regulator output according to manufacturer's
specifications.
Flat rate + 207/,.
Uses required special testing equipment accurately.

- Uses proper stens, in correct sequence, in performing electrical checks.



BLOC.K oR DIVISION NUMBER:

TASK NUMBER: 11 ',51

11.0 1111X.:

-25-

Automotive Electrical System ( 2 IA Id.)

MainLenance_and

TITLE : Analyze or Adjust Engine Performance Using
Engine Analyzer.

INSTRUCTIONAL OBJECTIVE 11.251: How to Analyze or Adjust Engine Performance
Using FnBine Analyzer.

SKILLS: {Process Objectives)

11.2511 How to analyze or adjust engine performance using engine analyzer.
11.2512 How to use engine analyzer.
11.2513 How to use special tools.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
Function of the engine analyzer.
Required hand tools.

REQUIRCO INSTRUCTIONAL TIME: 11.251, 30 hours.

nEQUILED PERFORMANCE STANDARDS:

- Analyzes and adjusts engine performance, using engine analyzer properly,
according to manufacturer's specifications.
Flat rate + 20%.
Uses necessary tools and takes correct steps, in proper sequence, in using
engine analyzer to insure proper engine operation.



:;Locr OR DIVISION NUMBU&: I I .0 I LTLE:

-26--

Automotive Electrical. Systems (cont'd.)
Maintenance and Repair.

TASV NUMBER: II.?52 TITLE: Inspect and Test Secondary_Circult Leads, PluR.
Wirest Distributor Cap, and Rotor.

INLRIA:TIONAL OBJECTIVE - 11.252: How to Inspect and Test Secondary Circuit Leads
Plug Wires, Distributor Cap, and Rotor.

O'roce:is Objectives)

11.2521 How to inspect and test secondary circuit leads, plug wires,
distributor _cap, and rotor.

11.2522 How to use required electrical test instrument.

14.1 A.' ,!,1) TECHNICAL INFORMATION:

;Manufacturer's specifications.
- Required electrical test instruments

Re,(;11RED INSTRUCTIONAL TIME: 11.252, 10

REQUJED PERFORMANCE STANDARDS:

hours.

Inspects and tests secondary circuit Leads, plug wires, distributor cap, and
rotor properly according to manufacturer's specifications.
Uses required electrical test equipment Tmd takes necessary steps in correct
equence in checking procedure.



-27-.

BLOCK, oR DIVISIoN NUMBER: 11.0 ILE : t t vo Icctri ca 1 Sy s t env: (1. )
T

Ma 1 11 timance Jincl Rolla 1

TASK NUMBER: 11.2';1 TITLE: Inspct and Repair IPnition yesiator___
Wiring, Coil, Points, and Condenser of the Primary
Circuit.

INSTRUCTIONAL OBJECTIVE 11.253: How to Inspect and Ro.)air Igpition Switch, Resistort_
Wiring; Coil, Points, and Condenser of the Primary
Circuit.

SKILL; Pro 011)0CE:1A/0S)

11.2531 Hew to inspect and repair ignition switch, resistor, wiring, coil,
points, and condenser of the primary circuit.

11.2532 Now to use special tools and electrical test equipment.

RELATED TECHNICAL INFORMATION:

Manufacturer's specIficationE:.
Required special electrical test equipment.
Required hand tools.
Parts manual for parts idnitification.

REQUIRE-I) INSTRUCTIONAL TIME: 11.253, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

- Inspects and repairs ignition'switch, resistor, wiring, coll,,noints and con-
.. denser of the primary circuit properly according to manufactuier's specifica-tions.

- Flat rate + 21)7.

Uses proper tools and electrical test equipment.
- Takes necessary steps, in proper sequence, in testing procedure..



BLOCK o NUMBER: 11.0 TITLE: Automotive Electrical Systems ;.ont'd.)
Maintenance and Rupair

NUMBER: 11.254 TITLE: Locate and Repair Shorts and Open Circuits
in Wiring.

INSTRU,:TIoL OBJECTIVE 11.254: How to Locate and Repair Shorts and Open
Cfrcuip in Wiring.

SKILLS: (Process Objectives)

11.2541 How to locate and repair shorts and open circuits in wiring.

RELKI:ED TI:,CHNICAL INFORMATION:

Steps in testing electrical components and circuits.
Parts Manual.

Manufacturer's specifications.

?F.:111ED INSRUCTIONAL TIME: 11.254, 10 hours.

REUIRED PERFORMANCE STANDARDS:

and repairs shorts and open circuits in wiring according to manufacturer's
cations.

+ 20X.

2cessary steps, in proper sequence, in testing electrical components and
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: /Automotive Electrical Systems,
Maintenance and Repair.

TASK NUMBER: 11.255 TITLE: Test, Service, Repair or Replace Co .aponents of
Electronic Ignition.

INS1 ,CTIONAL OBJECTIVE 11.255:How to Test, Service Repair or Replace Compo-
nents of Electronic Ignition.

SKILLS: (Process Objectives)

How to:

11.2551 Test electronic ignitions.
11.2552 - Service electronic ignitions.
11.2553 - Repair electronic ignitions.
11.2554 Remove and replace electronic ignitions.

RELATED TECHNICAL INFORMATION:

Operation of electronic ignitions.
Service manuals.

- Diagnostic procedures.
Manufacturer's specifications. i

SUGGESTED INSTRUCTIONAL TIME: 11.2 551, 4 hours.

REQUIRED PERFORMANCE STANDARD

- Knows operation principles of electronic ignition.
- Can perform tests according to srvice manual.
Parfoims service replacement or repair according to manufacturer's
specifications.

- Performs task in Flat Rate plus 20% time.



BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

TASK NUMBER: 11.26 TITLE: Perfcam Complete Engine Tune-Up.

INSTRUCTIONAL OBJECTIVE 11.26: How to Do a Complete Engine Tune-Up.

SKILLS: (Process Objectives)

11.261 How to do a complete engine tune-up.
11.262 - How to use special electrical test equipment.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
Parts manual.

- Required special electrical equipment.
- Required hand tools.

REQUIRED INSTRUCTIONAL TIME: 11.26, 50 hours.

REQUIRED PERFORMANCE STANDARDS:

Compietes engine tune-up to vehicle standards according to manufacturer's
specifications.

- Flat rate + 20%.

- Uses required special equipment and hand tools and takes necessary precau-
tions in engine tuna -lip procedure to insure proper engine operation.

- Uses parts manual cur correct parts identification.



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 11.0 TITLE: Electrical Systems Maintenance and Repair

Soldering gun
Self powered test lite
Non powered test lite
Voltmeter
Wire stripper anr1 crimping tool
Wire cutter
Fuse extractor
Bulb extractor
Electrical system tester
Ammeter (Battery - Alternator - -agulator Starting Circuit Tester)

Ohmmeter (Wide Range)
Fuel gauge system tester
Distributor test machine
Infra-red emission analyzer
Timing light
Battery charger
Hand operated vacuum tester
CraEkcase ventilation tester
Hydrometer - battery
Compression gauge set
Fuel pump pressure and vacuum tester
Engine analyzer
Dwell meter and tachometer
Charging system, battery and starter tester
Engine/electrical system analyzer
Speed control analyzer
Body electrical system analyzer
Headlight Aiming Kit.



BLOCK OR DIVISION NUMBER: 1.1...E TITLE: Electrical. System (Battery)

TP,SKS:

11.04 1. List three rule:.; associated w._1.th battery safety.

h.

c.

2. DefiT:e the followH,!

a. specific gray ty--

0. hydrmeter--

.3. The student should demonsLrate the ability to perform the following
jobs to the sati:;faction of the instructor.

a. Cleon and service a battery.
h. Remove and rel:lace a battery.
c. Check battery with a hydrometer.

TEST ANSWERS:

1. a. Battery eleeLrolyte muit not be allowed to spill or come in contact
with eyes, skin, clothing or car paint.

b. Keep flames
sive gases.

C

sparks away from battery as it gives off very explo-

Avoid shorting or groundin(j battery during service or removal.

2. a. iiraviy--The weight of a solution compared to distilled
water that has a reading of 1.000.

b. Hydrometer--Measure specific gravity of electrolyte.

3. Performance skill will he evaluated by the instructor to determiae-
abilitv of student_ to meet established performance standards.

NOTE: EstabIlleci performance standards inclucle manufacturer's
speel.fications and flat rate plus 20%.

369



TEST ITEMS

BLOCK OR DIVISION NUNBER: [1.0 TITLE: A ILomotive Electrical Systems Maintenance

and Repair.

The student should demonstrate the ability to perform the following jobs and
meet job qualif:catic-ws .p-r*,rmancd :;tandards. (Manufacturers specifications
and flat rate plus 20.)

TASK

11.02 Replace light hldbr--;.

11.03 Replace ria:-;b2r

11.05 Perform opc_!ra',:ionai inst7ecions of lighting and electrical systems.

11.06 Remove and replace sLop-ilght switch.

11.07 Adjust ne;.1d1ihts.

11.08 Adjust, remove, repair, or replace back-up light switches.

11.11 Remove and replace starters.

Repair sOrters and soleno;ds.

11.17 Remove and replace turn signal switches.

11.18 Remove and repair windshield wiper mechanisms or controls.

].1.19 Remove and renlace fuse block assembly.

11.20 Remove and' replace chassis and under-hood wiring.

11.21 Test and rewire dash units.

11.22 Test and repair automatic alarm systems of safety items.

11.23 Test and repair cruise control units.

NOTE: Student must be able to meet required performance standards
for at least 80% of the tasks of the block of instruction
(11.0) and succes:;fully complete at least Block 0.0 to be
qualified as an Automotive Electrical Systems Technician.

3:31



BLOCK OR DIVISION NUMBER: 11.0 TITLE: Electrical System (Ignition System)

TASKS:

11.01
11.09
11.1E,

11.253
11.254
11.255
11.26

1. Discuss in writing the operation of the ignition system beginning with
the battery through one complete cycle.

2. The student shCpuld demonstrate the ability to perform the following
jobs to the satisfaction of the instructor:

a. R. we and replace a distributor.
h. Remove and replace contact points and condensor.
c. Adjust dwell on an externally adjustable distributor.
d. Check ignition timing.
e. Remove, service, and replace spark plugs.

TEST ANSWERS:

1. Answer should contain the following points:

a. With the ignition switch on and the contact points closed, low
voltage current flows from the battery through the primary winding
of the coil and through the contact points to ground.

U. The flow of low voltage current through the primary windings of
the coil causes a magnetic field buildup.

c. As the contact points open, current continues to flow across the
point surfaces-; the condenser atta-2hed to the points absorbs this
flow 'Of current.

d. Stopping this flew of current causes the magnetic field of the coil
to collapse across the secondary coil windings, causing a high volt-
age surge.

e. Thig high voltage surge is directed from the secondary windings of
the coil through the distributor cap and rotor and on to the spark
pug to ground.

2. Performance skills will he evaluated by the instructor based upon
established performance standards for in,tructional objective concerned.

NOTE: Established performance standards include manufacturer's
specifications and flat rate plus 20%. 3



BLOCK OR DIVISION NUNDEP:

TASKS:

11.10 1. Ideilti

11.13
11.14 a.

11.24
b.

c.

f.

eJ

O.'

Electrical. System (Charging Sub-system)

!It:ernaLor shown helow.

2. List. two

a.

b.

3. The s
jobs and me,

ill, alternator over a generator.
d.

w-nLrate the ability to perform the following
JicaLion performance standards.

a. l'.-movc a ,lherater.

b. u 'J reassemble a generator.
c. an alternator.
d. Disa57111; Ele and reassemble an alternator.

3"'J



LEST ITEMS

BLOCK OR DIVISION NUMBER: 11.0 TITLE: Electrical System (Starter)

TASK

11.01
11.07
11.15
11.16
11.21
11.9?
11.23
11.24
11.251
11.252
11.253
11.254

TASK J1.12

Given an inoperat standard, major assembly component of an
automotive electrical system, the t ndent will inspect and test
to determine the trouble according to the manufacturer's speci-
fications and state or take the appropriate corrective action.

TEST ANSWERS

a.

b.

c.

Thru 171u4ts .

End Frame

Starter Brushes

TASK

Performance Standards: Student
selects proper tools and equip-
ment for job. Follows inspection

11.01
11.05
11.15
11.16 sequence preseribed in the mans

d. Starter Frame 11.21 facturer's specifications and
11.22 observes safety precautions. Uses

e. Armature 11.23 tools and equipment correctly. I-
11.24 dentifies the trouble correctly

f. Starter Drive 11.251 and states (or takes if directed
11.252 by instructor/teacher) the appro-

g. Drive Housing 11.253 priat:e corrective action. Performs
11.254 task in Flat-Rate plus 20%, to the

h.

i.

j.

k.

Shift Lever

Solenoid

Blishings

Field Coil.

satisfaction of instructor.

Commutator

NOTE: Performance Standards for rirm-p._rformance related technical information
test items 30 % correct responses required when five or more test items
are used or test item has five or more parts.

3;;



FEST ITEMS

BLOCK OR. DIVISION 1.1.0 TiTLE: Electrical System (Starter)

Identify the pa Ls of tue rarLer shown below and state purpose of each.

TASK

C.

PART

C.

b. b.

C.

d.

c.

cl

e. C.

f.

.;`

f.

cs-

j- j.
k. k.

1. L.

k .

PURPOSE



TEST ANSWERS

BLOCK OR DIVISION NUfiEk: TITLE: Electrical System (Charging Sub-system)

1. a. Slip ring er.t tFJi
b. Rotor assemill7

C. Stator assembly
d. Drive end frame
2. Diodes
E. Brush as:7::
g. Pulley

2. a:

b.

Produces '1,i i ,,;; 1 I :. u engi n speeds .

rotjuires less maintenance

3. Performance sE ii hv the instructor based upon established
performance stan(1:1(i: ii: i.ciLion.

NOTE: Established p('I-Fc)c;x!ni.c stflndards include manufacturer's specifi-

cations an fini' cali phis 20Z.



ARTICULtrION RESEARCH PROJECT-.

Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-003)
(DPI - High Schools - N/A)

COURSE: Automotive-Servicing (Block 12.0)

COURSE DESCRIPTION: Departlint of Public Instruction Currently a limited part of
T & I No. 74037AUtcNmotive Engine Tune-Up III and T & I No.
7393 Auto Mechanics II1

Department of Community Colleges AUT 1100 Automotive
Servicing

INSTRUCTIONAL CONTACT HOURS: High Schools: (Not taught as a separate course)
CC /TI: 99

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the opportunity to aptoly previous instruction to a
full range of experiences of inspecting, testing, adjusting repairing, and re-
placing components in the process of "Trouble Shooting" automotive systems, in
a simulation of actual automotive shop situations.

QUALIFICATION OR JOB SKILLS GAINED:

This block of instruction does not by itself provide a recognized job level
qualification in the Automotive Maintenance Industry, It is designed to provide
additional experience in "Trouble Shooting" of automotive systems. This includes
the full range of inspecting, testing, adjusting, repairing, removal and replace-
ment of major assemblies, sub-assemblies and components of the automobile, under
the direct supervision of the instructor.

\

PREREQUISITES:

High Schoo's: Not taught.
Comm. 'Colli/Tech Inst.: One Year Program - Satisfactory completion of all blocks

of instruction in program (0.0, 1.0, 2.0, 3.0, 4.0, 5.0,
7.0 and 8.0).

Two Year Program - SatisfaCtory completion of all blocks
of instruction in program (0.0, 1.0, 2.0, 3.0, 4.a, 5.0,"
6.0, 7.0, 8.0, 9.0, 10.0, 11.0, and 13.0).

PERFORMANCE EVALUATION:

The learner will be required to demonstrate satisfactory performance for the tasks
undertaken, 78%. Test items where used will be variations of the standardized
test items developed for each block of instruction, with the specific test item
being appropriate for the instructional project.

EQUIPMENT REQUIREMENTS:

_ Equipment appropriate for the assigned project.



ARTICULATION RESEARCH PROJECT

- ----- Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-003)
(DPI - High Schools - N/A)

COURSE: Automotive Mechanic Cooperative Training (Block 13,0)

COURSE DESCRIPTION: Department of Public Instr.u!tion (Not identified as used in
the context of this program.)

Department of Community Colleges- (No course number)

INSTRUCTIONAL CONTACT HOURS: High Schools: Not taught
CC/TI: 429 hours (Optional)

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the opportunity to apply the skills and related tech-
nical information gained from instruction received and to gain further practical'
experience in inspecting, testing, repairing, adjusting, and replacing automotive
components while working in a commercial automotive repair shop, under the super-
vision of a qualifie-.:1 automotive repair supervisor.

QUALIFICATION OR JOB SKILLS GAINED:

This block of instruction does not by itself provide a recogni_zed job level qual-
ification_ in the Automotive Maintenance Industry. Its purpose is to provide actual
practical work experience in a commercial automotive maintenance shop and to fur-
ther increase the ability of the learner to meet the minimum performance standalAs
of the industry in the performance of automotive mechanic tasks. This involves
inspection, testing, adjusting,\repairing, removal and replacement of assemblies
and components of the automobile,'under the supervision of an experienced mechanic
or shop supervisor.

PREREQUISITES:

High Schools: Not Taught.
Comm. Coll./Tech Inst.: One Year Program (Not included in the One Year Program)

Two Year Program - Satisfactory completion of Blocks 0.0,
1.0, 2.0, 3.0, 4.0, 5.0, 7.0, 8.0 and Engine Electri-
Cal System Block 11.0, as taught in One Year Automotive
Program.

PERFORMANCE EVALUATION:

The learner will be evaluated by his shop supervisor as to his ability to succes
sfully meet minimum industry performance standards as well as to demonstrate his
ability to cooperate, follow instructions, and conform to normal :hop practices
and requirements.

EQUIPMENT REQUIREMENTS:

None (Provided by the shop involved).

J J



- 14.00 -

ARTICULATION RESEARCH PROJECT
NSTRUCTIONAL GUIDE

PROGRAM: Automotive Mechanics (DCC V-03) (DPI N/A)

COURSE: Emissions Controls (Block 14.0)

COURSE DESCRIPTION: Depar ent of Community Colleges - Emissions Controls PME 1133
Department of Public Instruction N/A

INSTRUCTIONAL CONTACT HOURS: High School N/A
CC/TI 55 hours.

INSTRUCTIONAL OBJECTIVES:

1. To provide the student with the information and instruction required to
have the competency to service, repair or replace common automotive
emissions control systems.

2. To provide the student with information regarding the air pollution
problem.

3. To provide the student with information required to know the factors
involved in and contributing to automotive emissions.

4. To provide the student with the information required to know types and
operation of common emissions control systems and U. S. auto makers
using these systems.

JOB QUALIFICATION OR SKILLS GAINED:

Successful completion of this block of instruction provides the student
with the instruction required to have the competencies which when coupled
with three or more months of on the job exerience will qualify the indi-
vidual to service, repair or replace emissions control systems on U. S.
automobiles.

PREREQUIS,2ES:

Block 0.0 (Introduction L-o Automotive Technology), Block 5.0 (Fuel System
Maintenance and Repair), Block 8.0 (Engine Maintenance, Repair and Overhaul),
Block ,.1.0 (Electrical Systems Maintenance and Repair).

PERFORMANCE EVALUATION:

By coaipetency based evaluation to determine student ability to meet job
qualification performance standards for tasks peculiar to Emissions Control
service, repair or replacement. See test items for this block of instruction.

EQUIPMENT:

. spacial equipment and tool list for-this block attached.

:3 J 9
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ARTICULATION RESEARCH PROJECT

AUTUdOTIVE TECHNOLOGY

BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control

TASK NUMBER: 14.01 TITLE: Know' Air Pollution Problem.

INSTRUCTIONAL OBJECTIVE 14.01: To Learn the Air Pollution Problem.

SKILLS: (Process Objective)

None

RELATED TECHNICAL INFORMATION:

- Definition of air pollution.
- Causes of air pollution.

Pollution control methods.
Legal aspects regarding al.: pollution.

- Environmental impact of air pollution.

SUGGESTED INSTRUCTIONAL TIME: n.01, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can define air fillution correctly.
Student can state three primary sources of air pollution.
Student can state briefly the primary impact of air pollution control
legislation on the automotive service industry.



- 14.02

BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER: 14.02 TITLE: Know Factors Involved In and 'Contributing_ To
Automotive Emissions.

INSTRUCTIONAL OBJECTIVE - 14.02: To Learn Factors. Involved In and Contributing_
To Automotive Emissions.

SKILLS: (Process Objective,;)

14.021 - Know effect of fuel on emissions.
14.022 Know effect of compression on emissions.
14.023 - Know effect of ignition on emissions.

RELATED TECHNICAL INFORMATION:

The combustion action of internal combustion engines.
- Exhaust emissions chemical composition.
Composition and additives of automotive fuels.
Effect of engine heat upon emissions.
Undesirable compounds in automotive engine emissions that enter atmosphere
-7.d their cause.

SUGGESTED INSTRUCTIONAL TIME: 14.02, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can state undesirable compounds in automotive engine emissinr., that
enter the atmosphere and their



BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER:14.03 TITLE: Know Types and Method of Operation of Common Emission
Control System and How to Identify Each.

INSTRUCTiONAL OBJECTIVE - 14.03:To Learn Types and Method of Operation of Common
Emission Colltrol Systems and How to Identify Each.

SKILLS: (Process Objectives)

14.031 - '4ow to identify and locate type of emission control system on the
vehicle.

RELATED TECHNICAL INFORMATION:

Types of common emission control systems.
Method of operation of common emission control systems.
Manufacturer's manuals.
Major U. S. automobile makers with different types of emissions -

control systems used by each.
Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 14.03, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Student can identify five of six emission control systems accurately
by inspection.

- Student can Ltate a_ the method of operation of five of six
different emission control s, stems.
Stuc, -It can state types of emissions controls used by each major. U. S.

autom,. Ile makei.



14.035

BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER: 14.035 TITLE: Test, Service, Remove and Replace Catalytic Converters.

INSTRUCTIONAL OBJEC.NE 14.035: How to Test, Service, R nave and Replace
Catalytic Converters.

SKILLS: (Process Objectives)

How to:

14.0351
14.0352

Use special tool,: and test equipment.
- Test catalytic converters for proper operation.

14.0353 Service catalytic converters.
14.0354 Remove catalytic converters.
14.0355 Replace catalytic converters.

RELATED TECHNICAL INFORMATION:

Purpose and operation of catalytic converters.
Types of catalytic converters used by automobile manufacturers.
Service manuals.

- Test equipment manuals.
Special tool requirements.
Effect of catalytic converters on engine operations.
Special fuel requirements.
Manufacturer's specifications.

SUCqESTED INSTRUCTIONAL TIME: 14.035, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Can accurately state purpose and operation of catalytic converters.
Can perform tests according to service manual.
Can perform service, removal and replacement of catalytic converters
according to manufacturer's specifications in Flat Rate plus 20% time
limitations.



BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER:14.04 TITLE:, Service, Repair or Replace lositive Crankcase
Ventilation Systems.

INSTRUCTIONAL OBJECTIVE 14.04: How to Service, Repair or Replace Positive Crank-
case Ventilation Systems.

SKILLS: (Process Objectives)

14.041 How to inspect and clean the PCV emissions control. system.
14.042 How to test the PCV emissions control system.
14.043 How to repair the PCV emissions control system.
14.044 How to remove and replace the PCV emissions control sysr.em.
14.045 - How to use a smog analyzer.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
- Method of operation of PCV emissions control system.
- Smog analyzer instructions manual.
- Auto manufacturer's using PCV control systems.
- Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 14.04, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student performs task according to the manufacturer's specifications.
Student uses smog analyzer correctly.
Student performs task in flat rate plus 20% time or less.
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BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NumBER: 14.06 TITLE: Service, Repair or Replace Air Injection Systems.

SKILLS: (Process Objectives)

14.061 HoW to inspect anc clean the air injection system.
14.062 - How to test the air injection system.
14.063 - How to repair the air injection system.
14.064 - How to remove and replace the air injection system.
14.065 - How to use the smog analyzer.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
Method of air injection system operation.'
Striog analyzer instructions manual.
Auto manufacturer's using air injection systems.
Operation and effect of catalytic converter.

suGGESTEt, INSTRUCTIONAL TIME: 14.06, 5 hours.

REQUIRED
PERFORMANCE STANDARDS:

Student performs task according to the manufacturer's specifications.
7 Student uses smog analyzer correctly.

Student performs task in Flat Rate plus 20% time or less.



BLOCK OR DIVISION NUMBKR: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER: 14.07 TITLE: Service, Repair, or Replace Thermostatic Air.
Cleaners.

INSTRUCTIONAL OBJECTIVE - 14.07: How to Service, Repair or Replace
Thermostatic Air Cleaners.

SKILLS: (Process Objectives)

14.071 How to inspect and clean thermosatic air cleaners.
14.072 How to test thermostatic air cleaners.
14.073 - How to repair thermostatic air cleaners.
14.074 How to remove and replace thermostatic air cleaners.
14.075 How to use a smog analyzer.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
- Method of operation of thermostatic air cleaners.
- Smog analyzer instructions manual.

Auto manufacturer's using thermostatic air cleaners.
Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 14.07, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student performs task according to the manufacturer's specifications.
Student uses smog analyzer correctly.
Student performs task in Flat Rate plus 20% time or less.

,



BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Con,...roi (continued)

TASK NUMBER: 14.08 TITLE:' Service, Repair or Replace Exhaust Air Recirculation
Systems.

INSTRUCTIONAL OBJECTIVE 14.08: How to Service, Repair or Replace Exhaust Air
Recirculation Systems.

SKILLS: (Process Objectives)

14.081 - How to inspect and clean exhaust air recirculation systems.
14.082 - How to use a smog analyzer.
14.083 - How to test -xhaust air recirculation systems.
14.084 How to redair exhaus_ air recirculation systems.
14.085 How to remove and replace exhaust air recirculation systems.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
- Method of operation of exhaust air recirculation systems.

Smog analyzer instructions manual.
- Auto manufacturer's using exhaust air recirculation systems.
- Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 1! 08, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

Student performs task according to the manufacturer's specifications.
Student uses smog analyzer correctly.

-- Student performs task in Flat Rate plus 20% time or less.



BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER: 14.09 TITLE: Service Repair or Replace Enape Modification
Sv-.tems.

INSTRUCTIONAL OBJECTIVE 14.091 How to Service, Repair. or Replace 'ine

Modification Systems

SKILLS: (Process Objectives)

14.091 - He inspect and clean engine modification systems.
14.09' How to use a smog analyzer.
14.093 - How to test engine modification systems.
14.094 How to repair engine modification systems.
14.095 - How to remove and replace engine modification systems.

RELATED TECHNICAL INFORMATION:

Manufacturer's specifications.
Method of operation of engina modification systems.
Smog analyzer instructions manual.
Auto manufacturer's using engine modification systems.
Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 14.09, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student performs task according to the manufacturer's specifications.
Student uses smog analyzer correctly.
Student performs task in Flat Rate plus 20% timc or less.



BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER: 14:.10 TITLE: Know Impact of Emissions Control Systems on
Engine Operations.

MISTRUCT1ONAL OBJECTIVE 14.10: Learn Impact of Emissions Control Systems
On Engine Operations.

SKILLS: (Process Objectives)

14.101 How to identify engine operation problems caused by faulty
emissions controls.

RELATED TECHNICAL INFORMATION:

- Principles of emissions control.
Principles of internal combustion engines.

- Impact of emissions control systems on automotive engine operations.
Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 14.10, 2 hours.

REQUIRED PERFORMANCE-STANDARDS:

Student can state accurately the impact of emissions control systems
on automotive engine operations.
Student can identify engine operations problems that can be caused by
the emissions control system.



BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER: 14.11 TITLE: Know Impact of Engine Operations on Emissions
Control Systems.

INSTRUCTIONAL OBJECTIVE 14.11: To Learn the Impact of Engine Operations On
Emissions Control Systems.

SKILLS-: (Process Objectives)

None

RELATED TECHNICAL INIORMATION:

Principles of operations of emissions controls.
- Principles of operations of internal combustion engines.

Relationship of engine operations to emissions controls.
- Effect of enginc:, operations on the operation of emission control systems.

Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 14.11, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can state accurately the effect of engine operations upon the
operation of the emissions control system.



BLOCK OR DIVISION NUMBER: 14.0 II:LE: Emissions Control (continued)

TASK NUMBER: 14.12 TITLE: Remove and Replace Tailpipe and/or Muffler.

INSTRUCTIONAL C .,ECTIVE 14.12: How to Remove and Replace Tailpipe and/or
MufflQr.

SKILLS: (Process Objectives)

How to:

14.121 'aspect tailpipes and mufflers. .

14.122 - Remove and replace tailpipes.
14.123 Remove and replace mufflers.

RELATED TECHNICAL INFORMATION:

Service manuals.
Manufacturer's jpecifications.
Proper tools and equipment.
Hazards caused by leaking mufflers

)

and tailpipes.

SUGGESTED INSTRUCTIONAL TIME: 14.12, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

Conducts ir11pection according to service manual.
- Remolies and replaces tailpipe and/or muffler according to manufacturer's

specifications using proper tools and equipment correctly
No leaks or rattles when tested.
Performs task in Flat Rate plus 20% time limits.

/k
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14.13

TEST ITEM OUTLINES

, BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control

14.01 a. Define Air Pollution.
Standard: Student can give official or textbook definition of
air pollution. -A

b. State three primary sources of air pollution and its effect on people.

Standard: Student can state accurately three major sources of air
pollution and their effect on people.

d. State briefly the impact of governmental air pollution control legis-
lation upon the kutomobile.
Standard: At a minimum, the student identifies emissions control
systems upon automobiles and need to use lead-free gasoline as some
major results of impact of ai.r pollution control. legislation upon the
automobile.

J4.02 Identify the primary undesirable compounds that result from automotive
gasoline engine emissions that enter the atmosphere and their cause.
Standard. Student identifies correctly three primary air pollutants
resulting from automotive engine operations and states the cause.

14.03 Given three different' makes of U. S. emissions control devices, the student
will:
a. Locate the devices by inspection.
b. Identify the type of device.
c. State how each system functions to control harmful emissions.
Standardf There are 9 parts to this test item. The student should
get the first ,:hree (a) correct and at least two each correct of the
remaining items in (b) and (c).

14.04 Given an automobile with a PCV emissions control system and a smog analyzer,
plus necessary tools:
a. Student will inspect and clean PCV system.
b. Student will test the PCV system using smog analyzer.
Standard: Stuient performs tasks according to manufacturer's specifica-
tions and uses smog analyzer as required by manufacturer's instructions,
within Flat Rate plus 20% time limits. Uses correct tools where required.

14.04 Written or Oral: Student will state the principle of operation of the
PCV emissions control system.

14.05 Given an automobile with a faulty fuel evapc-ation emissions control system
and necessary tools: Student will der_ermine )roblem and repair or remove

and replace the system.
Standard: Student inspects,system making necessary tests. Determines
problem correctly and takes necessary action according to manufacturer's
specifications; uses test equipMent and tools correctly. Performs task
within Flat Rate plus 2G% time limits. Tests vahicle after performing
necessary service.



(1

14.14 -

TEST ITEMS (Cont'd.)

14.05 Vritten: Student will state the operating principle of the fuel
evaporation emissions control system.

14.06 Given an automobile with an Air Injection Emissions Control System
and information that system is adversely effecting engine operations,

student will test system to determine the problem, select proper tools
and take necessary remedial action.
Standard: Student inspects system, selects and uses proper test
equipment according to manufacturer's instructions, selects proper tools

and uses them correctly, according to manufacturer's specifications.
Performs task in Flat Rate plus 20% time.

14.06 Written: Student will state the operating principle of the air injection
emissions control system.

14.07 Given: Automobile with thermostatic air cleaner that is fully operational
and necessary tools and equipment the student will be required to identify,

inspect, clean, test and report the condition of the emissions control

system.
Standard: Student identifies the emissions system correctly, follows pro-
cedures according to manufacturer's specifications and test equipment man-
uals, and reports,Forrectly the condition of the emission control system.

14.07 Written: Student will state the operating principle of the thermostatic
air cleaner.

14.08 Given: An automobile with a faulty exhaust air recirculation emissions
control system the student will identify, inspect, test, remove and re-

place the emissions control system.
Standard: Student identifies system correctly, makes test according to
manufacturer's manual and reaches correct test results,'uses correct tools
properly to remove and replace the faulty system, according to manufactur-
er's specifications. -Task completed with Flat Rate plus 20% time limits.

14.08 Written: Student will state the operating principle of exhaust air re-
circulation emissions control system.

14.09 Given: An automobile with an engine modification emissions control system

that is dirty, a smog analyzes, andsnecessary tools the student will identify

the system, inspect, test and clean the system and report the problem.
Standard: Student identifies system correctly, conducts inspection and

tests according to manufacturer's specifications and equipment manual.

Cleans system correctly and reports the problem. Performs the task in

Flat Rate plus 20% time limits.

14.09 Written: Student will state the operating principle of the engine modifi-
cations emissions control system.



14.15 -

TEST ITEMS (Cont'd.)

14.10 Given: Three different automobiles' with different emissions control
systems; engines do not operate because of faulty control systems.
Student will be required to determine cause of improper engine operations.
Standard: Student correctly determines that the:engine operation problems
were caused by the faulty emissions control systems. Uses test equipment
according to manufacturer's instructions manual. Using Flat Rate Manual
instructor determines time limits.

14.10 Written: State the impact of improperly operating emissions control
systems upon engine operations.

14.11 Student will state the effect of engine operations upon the operations of
the emissions control system.

Standards for written test items 14.0-14.12: Student answer is in
accordance with the explanations in the manufacturer's service manuals
for the item in question.

Performance standards for evaluation of initial entry job qualification, all
test items, this block of instruction: Student should be capable of meeting
the performance standards of 80% of the performance type test items and 80%
of the written or oral type test items.

14.12 Given an automobile with leaking muffler the student will inspect exhaust
system, detect problem, select proper tools and equipment and prepare
requisition for correct muffler. Show instructor the procedure to be
followed to remove and replace muffler.
Standard: Student states the correct service manual and manufacturer's
procedures for muffler inspection and replacement.

14.035 Given an automobile engine with an operational catalytic converter:

a. Student will perform an operations test or... the catalytic converter.

b. Student will select proper tools and state how he would service the
converter if such action was required.

Standards: a. Student uses proper test equipment and diagnoses catalytic
converter correctly according to equipment and service
manuals.

b. Student selects proper tools and states service actions
according to service manual:

. 14.035 Written or Oral State purpose and operation of catalytic converters.
Standard: Student states the key elements required as contained in the
textbook and service manuals.

3'35



AUTOMOTIVE TECHNOLOGY

SPECIAL TOOLS AND EQUIPMENT

BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control

Infrared Exhaust Emissions (Smog) Tester
Catalytic Converter Aspirator*
Catalytic Converter Vibrator*
CT-3 PCV Tester*

*Especially required in servicing General Motors automobiles equipped with
a catalytic converter and PCV emissions control system.



ARTICULATION RESEARCH PROJECT

AUTOMOTIVE MECHANICS

MASTER TOOL & EQUIPMENT LIST
(For Class Size - 15 Students)

DESCRIPTION NUMBER EACH

Wrenches:

Combination 5/16, 3/8, 7/16, 1/2, 9/16 [sets] (box & open end) 5 sets

Combination 11/16 Lhrou4h 1 1/4 (box & open end) 5 sets

Ign4io sets 3 sets

Adjustable 4-6-8-10 inch (Crescent) 12 inch 1 each

Pipe 8-12-16 inch 1 each

Valve adjusting 1 set

Flare nut 1 set

Distributor 1 each

Drain plug 1 each

Torque 3/8" drive 0-150 in. lbs. 2 each
1/2" drive 10-150 ft. lbs.

Brake adjusting tool (assorted types) 3 each

Brake bleeding wrench (assorted typk_.,$) 6 3 each

Hand impact driver 1 each

Socket Sets:

1/4 inch drive 3 sets

3/8 inch drive Flexsocket & deep hex sockets 3 sets

1/2 inch drive 11 11 3 sets

Spark plug socket 5/8" & 13/16": Flexsocket 3 each

Oil pressure and temperature sending unit socket 1 each

Gages:

Spark plug (wire) 3 each

Feeler gage (flat) 1 to 40 thousandths 3 each



MASTER TOOL AND EQUIPMENT LIST (coned.)

DE::CRIPTION NUMBER EACH

3 each

Cutting G"

: 11"

14i-k 17"

pdri.o:le nu

lf 3 each

3 each

3 each

3 each

Ho,J, ,Hamt, 7 3/(40:

katter pliers

3 each

1 each

Map ring (internal) sot 1 each

Snap riti(J "(external) :7,et 1 each

Wire cyimper
1 each

:lpark plu(7 telminal plier 1 each

Screwdrivers:

Regular - set of f 3 sets

Phillips Ilad -7 set of 6 3 sets
0

Clute4 Head (figure 8) set of 4 1 set

Off:let Regular & Phillips,
of:

1 set each

14rr.i.Tamm?rs:

Ball pt.in (small) 4 oz. 3 each

Ball i.n (medium) 3 oz. 3 each

Hi Loin (large) 16 oz. 3 each

1/2 lb. 3 each

Solt- fa(.- (plastic) 1/2 and 1 lb. 3-each

Rdher mallet

Chisels:

Rcicykil;.1;;-- slzes
3 , s

r

3 each

_3 sets
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MASTER TOOL AND EQUIPMENT LIST (cont'd.)

DECRIPTTON

orLod. silos

al .(1. SiZOS

r'd sizes and shapes

,!; i H..) 6 inch

Stc-i itarc:0 ( foot:

illiit) 12 inch

(.'inside) 4", 6", 8'

-7 ,0-.1L side) 3", 4", 6", Ei"

0 -1

kir

U

dial indicator

;acj: ' ton

c jack (upright) large [10 ton') - small [5 ton]

lt-L and trolley

or 5 horsepower

are- :ylene welding and cutting outfit

Electx c weldcx

Valve shop .7

NUMBER EACH

3 sets

3 sets

3 each :

3 ,sets

2 each

3 each

3 each

1 each

1 each

1 each

1 each

1 each

1 each
e

1 each

1 each

1 each

1 each

2 each

1 each

12 each

1 each

1 each

1 each

1 each

1 each



MtWPER TOOL AND EQUIPMENT LIST (cont'cl.)

'1*

ni..HPTPTION NUMBER EACH

5

1

each

each

ha :(:r combination
1 each

/", and I/2 inch cap. 1 each

ncil or floor model) 1 each

2 sets

(.11 11) 5 each

4.

3 each

Dr-1
3 each

1 each

!:.or 1 each

1 each

-7

ny,lrometer

17HH.

1 each

1 each

5 each

3 each

cDrd:: (lights)

pi.:,>tol grip)

5 each

3 each

Cii fvcut 3 each

1-11j_d 1 each

(T; -ease dispenser 1 each

:11i*d funnel (flexible)

t.ol grip) 100W & 500W

2 each

2 each

(71 (large) 1 each

2 each

(piston) 3 each

3 3
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MASTER TOOL AND EQUIPMENT LIST (cont.td.)

DESCRIPTION NUMBER EACH

Ring compressor (piston)

Compression testers

Vacuum and fuel pump testers

Brake cyl. hone

Engine cyl. hone

Vises, 4 inch

Vises, 6 inch

Gear and wheel pullers - Master Puller Set SD6

Tune-up or engine analyzer

Fender cover

Brake drum and rotor lathe with radius grinding attachment

Propane carburetor kit

Hydraulic press

Universal dial indicator

Headlight dimming kit

For Emissions Control

Infra-red exhaust emissions tester

Catalytic converter aspicator

Catalytic converter vibrator

CT-3 PCV Tester

391

3 each

1 each

each

2 each

1 each

2 each

1 each

1 set

1 each

5 pair

1 each

1 each

1 each

1 each

1 each

1 each

1 each

1 each

1 each



NAME:

ION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLtN COUNTY PUBLIC UGH SCMIOOLS

CERTIFIED BY:

INSTITUTION:

Student Vocational Skills Record

COURSE: Introduction to Automotive Mechanics, Block 0.0
Shop Operations and Safety, Sub-Block 0.10

(For Instructor's File)

DATE:

TITLE:

CODE TASKS

[U L, M SI Knows and practicies shop safety.
(Fire, cleanline4s, orderly work
area, lifting, exhaust fumes,

acid, etc.)

[U L M SI Knows first-aid requirements for
normal shop hazards.' (Burns,

electrical shock, injury, poison,
carbon monoxide, f-u.:.2.s, etc.)

ILJ L M Sl'Identifies,,learns how to use
properly, and maintains common
hand tools.

CODE TASKS

M Si Identifies, learns how to
use properly, and maintains
Items of common shop equip-
ment. (Jacks, lifts, air
compressors, etc.)

[U L M S] Identifies, learns how to use
properly, and maintains items
of common use shop machinery.
(Grinders, drills, etc.)

[U L M S] Know performance requirements
of Standard Shop Operating
Procedures. (Flat rate
manual, job orders, parts
reqUisitions, common shop
terminology [jargon].

GENERAL ATTITUDE:

[U L M S] Industrious and energetic

[(1 L M S] Cooperative with associates and instructors.

[U L M S] Dependable

L M S] Punctual

CODE - Circle appropriate letter.

U - Unqualified.
L Limited skill, requires supervision.
M - Moderate skill, requires minimum supervision.
S - Skilled, works independently.

3J2



NAME:

ARTICULATION RESEARCH PROJECT,
JApiES'SPRUNT INST1TyTE AND DUPLIN COUNTY FHBLIC_RIGH SCHOOLS

Student Vocational. Skills Record

CoriRSE: Introduction to Automotive Mechanics, .Block 0.0

The Motor Vehiclei Assembly Identification,
Assembly and Vehicle Mechanical Opera-
tion, and Driver Maintenance, Sub -Block 0f20

(For Instructor's File)

CERTIFIED BY:

INSTITUTION:

DATE:

TITLE:

CODE TASKS CODE TASKS

[U L M SI Lubrication and Tires, Knows
types, purpose, application,
and care.

[U L M SI Power Train and Manual Transmis-
sion: Knows purpose, operations,
major parts, and care.

[U L M S] Cooling System: Knows purpose,
operation, major parts, and
care.

[U L M S] Engine: Knows purpose, operations,
major partS,"and care.

[U L M SI Automobile Air Conditioners:

[U L M SI Adtomobile Heater: Knows pur-
pose, operation, major parts,
and care.

Knows purpose, operation, major
parts, knacare.

[U L M S] Automatic Transmission: Knows
[U L m S] Braking System: Knows purpose,

operation; major parts, and
care.

purpose, operation,. major parts,
and care.

[U L M S] Automotive Electrical System:
[U L M S] Fuel System:'Knows purpose,

types of fuel, .,..ystem opera-
tions, major partS and care.

Purpose, operations,Major parts,
and Care.

[U L M Si Steering System and Front End:
Knows purpose, operation, major
parts, and care.

GENERATTITUDE:

[U L M Si Industrious and energetic.

[U L M S] Cooperative with associates and instruct-ors.

[UL,M 5] Dependable.

[U L M S] Punctual.

CODE - Circle appropriate letter.

-U - Unqualified._
L - Limited skill, requires supervision.
M - Moderate skill, requires minimum supervision.
S - Skilled, works independently,
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NAME:

V
ARTICULATION RESEARCH PROjECT

amlis SPRUNT INSTITUTE AND DUMAN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COORSE: Jntroduction Lo 'Automotive Mechanics, Block 0.0

The Automotive Technician, Sub-Block 0.30

!For Insti-uctor's File)

CERTIFIED BY:

INSTITUTION:

DATE:

TTTLE:

..

CODE TASKS

[U L M S], Knows oppoNtunities aiid job'
availaiilify for the automotive
technician.

r\
[U L M S] Knowsihow'to get a job, hold a

job, hnd earn advancement. (Good
references, first impressions,
reliability~ quality performance,
etc.)

CODE TAS

[U L M S] Knows how t meet people
and to be(accepted by fellow
employees),

[U L M S] Knows the technician's respon-
sibilities townia his employer,
the customer, and craft.

[The work ethic, 1;onesty, legal
concerns, public relations,'the
shop image, etc.)

GENERAL ATTITUDE:

[U L M S] -Inuustriolls and energetic

[U L M S] Cooperative with associates,and instructors

[U L M S] Dependable

L M S] Punctual

CODE - Circle appropriate letter-.

,U Unqualified.
L - Limited skill, requires supervi,sion.
M - Moderate skill, requires minimuo supervision.
S - Skilled, works independently.-



NAME:

ARTrCULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Lubrication and Vehicle.Operating Maintenance, Mock 1.0

For Instructor's

CERTIFIED BY:

INSTITUTION:
.A%

_J
DATE:

CODE TASKS CODE TASKS

1U L'M Si Change oil and filters. L M S] Perform road service,
and towing.

recovery

IU L M. S) Lubricate vehicles and
equipment.' [U L M S] Winterize vehicles.

[U L M Remove, repair or replace
tires, maintain equipment.

t

COURSE: Cooling System Maintenance and Repair, Block 2.0 ,

[U L M S] Check coolant freezing point.

[U L M Si Inspect and replace-water
hoses.

1U L M Si Pressurize and inspect coolant
system.

AN,

[U L M S] Test and replace thermostat.

[U L M S] Check overflow tank .aceg'sso-

'ries.

[U L M S] Remove and reinstall radiators.

[U L M Si Chemically clean and flush
cooling system.

[U L M S] Replace water pump.

[U L Met] Replace freeze plugs.

GENERAL ATTITUDE:

[U L M Si Industrious and energetic

[U L M S) Cooperative with associ)ates and instructors.

[U L M Dependable

-[U L M S] Punctual

CODE - Circle appropriate letter.

U -'Unqualified.
L. L5- Limited skill, requires supervision.

M - Moderate skill, requires minimum supervision.
S'- Skilled, works independently.



NAME:

ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Automobile Heater Maintenance and Repair, Block 3.0

(For Instructor's File)

DATE:

CERTIFIED BY:

INSTITUTION:

s,

if TITLE:

CODE TASKS

IU L M S] Inspect and replace defroster
hose.

IU ,,M Sl Service heater control com-
ponents.

CODE TASKS

[U L M 5] Replace water heater control core.

[U L M 5] Service or replace circulating heater.

[U L M 5] Diagnose heatir.g system malfunctions.

COURSE: Braking System Maintenance and Repair, :Block 4.0

[U L M S] Adjust brakes.

[U L M S] Adjust.hand brake linkage.

[U L M S] Free up parking brake cables.

[U L M S] Replace hand brake linkage.

[U L M 5] Bleed brakes.

[U L M 5] Inspect, repair or replace
self adjusters.

[p L M S] Replace brake hoses and lines.

[U. L M S] Inspect and replace brake pads
(disc brakes).

[U L M S] Inspect and replace brake shoes.

[U L M S] Inspect and turn rotor if necessary
(disc brakes).

[U L M S] Inspect and turn brake drum.

[U L M S] Repair or replace wheel cylinder.

[U L M S] Repair or replace master cylinder.

[U L M S] Repair or replace hydraulic power
cylinders and valves.

[U L M S] Perform operational brake inspec-
tions.

GENERAL ATTITUDE:

[U L M 5] Industrious and energetic

[U L M 5] Cooperative with associates and instructors

IU L M 5] Dependable

IU L M 5] Punctual

CODE - Circle appropriate letter.

.0 - Unqualified
L - Limited skill, requires supervision.
M - Moderate skill, requires minimum supervision.
S - Skilled, works independently. 3 J



ARTICULATION RESEARCH PROJZCT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

NAME:

CERTIFIED BY:

INSTITUTION:

Student Vocational Skills Record

COURSE: Fuel System Maintenance and Repair, Block 5.0

(For -nstructor's File)

4 DATE:

TITLE:

CODE TASKS

[U L M S] inspects, services, or replaces
carburetor air cleaner.

IU L M S] Cleans or replaces fuel filter
units.

L M S] Removes, services, or replaces
fuel pumps or fuel lines and hoses.

[u L M S] Installs carburetors.

[U L M S] Inspects and measures fuel flow and
pressure of system.

[U L M S] Adjusts carburetor.

[U L MS] Inspects, cleans and adjusts choke
unit (automatic and manual).

CODE TASKS

[U L M S] Inspects, services, or
replaces gas tank, cap and
sending unit.

[U L M S) Repairs or services car-
buretors.

[U L M SI Repairs or services exhaust
emission control systemg,
to include manifold heat.

[U L M S] Analyzes fuel injection pro-
blems by means of electrical
diagnostic equipment.

[U L M 5] Performs operational inspec-
tions of exhaust emission
control system.

GENERAL ATTITUDE:

[U L M S] Industrious and energetic

[U L M SI Cooperative'with associates and instructors

[U L M S] Dependable

[U L M S] Punctual

CODE - Circle appropriate letter.

U Unqualified.
L .- Limited skill, requires supervision.
M - Moderate skill, requires minimum supervision.
S Skilled, works independently.
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ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Steering and Front En4 Maintenance and Repair, Block 6.0

(For Instructor's File)

NAME:

CERTIFIED BY:

INSTITUTION:

DATE:

TITLE:

CODE TASKS

[U L M S] Lubricates the front and rear
suspension.

[U L M 5] Replaces belts and sets tension.

IU L M S] Adjusts worm and sector in steer-
ing box, inspects steering.

, L M S] Repairs or replaces manual steer-
ing components.

[17 L M 5] Repairs, rebuilds, or replaces
power steering components.

[U L M S] Repairs or replaces tilt and tele-
scopi., and collapsible mast jackets.

[U. L M S] Performs visual inspections of sus-
pension systems.

L M 5] Replaces shock absorbers & mounting.

[U L M S] Replaces front'wheel bearings grease
seal.

[U L M S] Repairs or replaces rear suspension
systems.

[U L M 5] Inspects and repairs front suspension
systems.

CODE TASKS

[U L M S]. Replaces pivot points on
steering linkage.

L M 5] Rebushes king pins or link
pins.

,[0 L M S] Replaces ball joints.

[U L M S] Replaces front suspension con-
trol arms and bushings.

[U L M 5] Adjusts or replaces torsion
and trunion bars.

[U L M S] Balances wheels and tires.

[U L M S] Inspects, adjusts and repJoks
front wheel bearing.

[U L M 5] Inspects and replaces steering
spindles.

[U L M S] Inspects and aligns front end.

L M S] Inspects and aligns rear end.

GENERAL ATTITUDE:

[U L M 5] Industrious and energetic

[U L M 5] Cooperative with associates and instructors

[U L M S] Dependable..

[U L M S] Punctual

CODE - Circle appropriate letter.

U - Unqualified.
L - Limited skill, requires supervision.

-M - Moderate skill, requires minimum supervision.S - Skilled, works-indepehdentiv_



NAME:

ARTICULATION RESEARCH PROJECT

JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Power Train and Manual Transmission Maintenance & Repair, Block 7.0

For Instructor's File)
DATE:

CERTIFIED BY:

INSTITUTION:

TITLE:

CODE TASKS

[U L M S] Lubricates U-joints.

[U L M S] Lubricates speedometer cable
drive gear and housing.

[U L M S] Repairs or replaces slip-joints
or U-joints.

TU L M S] Replaces drive-line seals.

[U L M 5] Tests and replaces out-of-round
drive shaft.

[U L M S] Inspects drive shafts, U-joints
and center bearing.

rU L M S] Replaces manual transmission
gaskets and seals (in-car repairs).

[ri L M S] Replaces pilot bearings.

[j a, M S] Replaces throwout bearings.

1U L M c:1 Adjusts mechanical-type clutch.

[U I. M 5) Adjusts external shift linkage on

manual transmissions.

CODE TASKS

ID t M S] Inspects shifting.

L M S] Performs operational manual
transmission inspections.

L M S] Replaces mechanical-type clutch..

[U L M S] Replades a manual transmission.

[U L M S] Rebuilds manual transmission
(major repairs).

[U L M S] Rebuilds overdrive unit.

L M S] Replaces rear-axle shaft, bear-
ings and seal.

[U L M S] Replaces pinion seal.

[U L MS] Replaces differentials.

[U L M S] Overhauls differentials.

[U L M S] Perform operational inspections
of differentials.

[U L M S] Road tests inspections of dif-
ferentials.

GENERAL ATTITUDE:,

[U L M S] Industrious and energetic.

[U L M S] Cooperative with associates and instructors.

[U L M S] Dependable.

[U L M S] Punctual.

CODE - Circle appropriate letter.

U - Unqualified.
L - Limited skill, requires supervision. -

M - Moderate skill, requires minimum supervision.

S - Skilled, works independently.

9



NAME:

ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Engine - Maintenance, Repair, and Overhaul,- Bloch 8.0

(For Instructor's File)

CERTIFIED BY:

INSTITUTION:

DATE:

TITLE:

CODE TASKS

[U L M S] Cleans engines.

IU L M S] Rehtoves and replaces-tail pipe
assemblies.

[U L M S] Removes and replaces muffler.

L M S] Inspects exhaust systems.

IU L M S] Inspects or removes and replaces
exhaust manifolds.

IU L M S] Removes and replaces engine mounts.

IU L M S] Performs operational inspections
of positive crankcase ventilation
systems.

[U L M S] Repairs or services crankcase
ventilation systems.

[U L M S] Runs compression test.

[U L M S] Performs cylinder leakage test.

L M S] Performs cylinder balance test.

CODE TASKS

[U L M S] Removes and replaces head
gaskets.

L M S] Inspects head for warp.

[U L M S] Adjusts valves.

[U L M S) Removes and replaces valves.

[U L MS] Grinds valves.

(U L M S) Resurfaces valve seats.

[U L M Si

[U L M S]

[u L M s]

L M sl

[U L M S]

[U L M S] Diagnoses valve train and head mal- L M S]

functions.
[U L M S]

L M S] Cleans engine parts and makes visual
check for condition.

[U L M S] Reoves and replaces pan and valve
covers.

[U L M S] Performs operational inspections of
engine lubrication systems.

IU L M Si Removes and replaces gaskets and
seals.

[U L M S]

[U L M S]

[U Ti M

Removes and replaces valve
lifters.

Removes and replace.; valve
guides.

Removes and replaces valve
seats.

Machines valve guides for
special seals.

Removes and replaces oil pumps.

Repairs oil pumps.

Removes and replaces timing
gears and chains.

Removes and replaces flywheel.

Removes and replaces flywheel
ring gears.

Removes and replaces engines
from vehicles.



Student Vocational Skills Record

COURSE: Engine - Maintenance, Repair, and Overhaul, Block 8.0 (cont'd.)

CODE TASKS

[U L M S] Removes and replaces connecting
rods and bearings.

[U L M S] Removes and replaces pistons.

[U L M .9] Removes and replaces rings on
pistons.

[U L M S] Removes and replaces crankshaft
. and bearings.

/ .

CODE TASKS

[U L M S] Inspects crankshaft and connect-
,

ing rod assembly using micro-
meters and other equipment.

[U t M S] Inspects and corrects bearing fit.

[U L M S] Removes and replaces camshaft.

[U L M S] Removes and replaces camshaft
bearings.

GENERAL ATTITUDE:

[U L M S] Industrious and energetic

[U L M 5] Cooperative with associates and instructors,

[U L M 5] Dependable

TU L M S] Punctual 1r

CODE - Circle appropriate letter.

U Unqualified.,
L - Limited skill, requires supervision.
M - Moderate skill, requires minimum supervision.

S - Skilled, works independently.

4)1
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NAME:

ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE ANT) DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocktion41 Skills Record

COURSE: Automobile Air Conditioner Maintenance and Repair, Block 9.0

(For Instructor's File)

CERTIFIED BY:

INSTITUTION:

DATE:

CODE TASKS

[U L M 5] Discharges system.

[U L M S] Removes and replaces air condi-
tioner fan motor.

fU L M S1 Removes and replaces dryer in air
conditioning unit.

[U L M S] Services air conditioner control
cables and switches.

fU L M Removes and replaces freon control
valvelLIWipiwin air condition-
ing unit.

[17 L M S] Removes and replaces expansion valve
in air conditioning unit.

(U L M S) Removes and replaces compressor seals.

CODE TASKS

(U L M S] Removes and replaces con-
denser in air conditioning
unit.

(U L M S] Removes, and replaces evapo-
rator in air conditioning
unit.

[U I, M S] Repairs or removes and re-
places air conditioning com-
pressor.

(U L M 5) Install§ air conditioners in
vehicles.

[U L M S] Pressure tests, perforinance
tests, and leak tests the
system.

[U L M S] Diagnoses air conditioning
malfunctiOns.

[U L M S1 Repairs automatic a/c and
heater systems vacuum and
electrical circuits.

GENERAL ATTITUDE:

L M S] Industrious and energetic

[U L M S] Cooperative with associates and instructors

[U L M C) Dependable

[U L M S] Punctual

CODE - Circl.e appropriate letter.
4 IJ

U - Unqualified.
-L Limited skill, requires supervision.
M - Moderate skill, requires minimum supervision.
S - Skilled, works inde.- .ent



NAME:

ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Automatic Transmissions Maintenance and Repair, Block 10.0

(For Instructor's File)

CERTIFIED BY:

INSTITUTION:

DATE:

4 TITLE:

CODE TASKS CODE

III L M S] Adjusts floor shift linkage.

[U L M S] Adjusts linkage from steering
column to automatic transmission.

.[U L M S] Adjusts linkage from engine to
automatic tr,..r...,mission.

IU L M S] Cleans and visually inspects
transmission.

L M S] Diagnoses, replaces, or adjusts.
modulators.

[11 L M S] Services filter and checks trans-
mission cooling system.

[U L M S] Replaces or adjusts neutral switch.

TASKS

[U L M 5] Makes ex:ernal adjustment of
bands on automatic trans-
missions.

[U I. M S] Removes and installs automatic
transmission.

(U L M Si Removes_and_replaces external
seals, gaskets, and lines on
automatic transmissions.

[U L M S] Inspects and removes and re-
places converter,

[U L M S] Inspects and repairs front
pump and components.

[U L M S] Make internal repairs and
adjustments on automatic trans-
missions.

[U L M S] Performs operational automatic
transmission inspections.

GENERAL ATTITUDE;

IU L M S] Industrious and energetic

IU L M S1 Cooperative with associates and instructors

[U L M S] Dependable

[U L M S] Punctual,

CODE - Circle appropriate letter.

U - Unqualified.
L - Limited skill, requires supervision.
M - Moderate skill, requires minimum supervision.
S - Skilled, trksndependently.

4 a3



NAME:

ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Automotive Electrical Systems Maintenance and Repair, Plock 11.0

(For Instructor's File)

CERTIFIED BY:

INSTITUTION:

DATE:

TITLE:

CODE TASKS

L M S] Cleans, gaps, and tests spark
plugs.

[U L M S] Replaces light bulbs.

[U L M d] Replaces flasher units.

[U L M S] Services or replaces batteries;
cables, and battery boxes,

[U L M S] Performs operational inspections
of lighting and electrical sys-
tems.

[U L M S] Removes and replaces stop-light
switch.

[U L M S] Adjusts headlights.

[U L M S] Adjusts, removes, repairs, or
replaces back-up light switches.

[U L M S] Sets ignition timing.

[U L M 5] Removes and replaces generators
or alternators.

[U L M 5] Removes and replaces starters.

[U L[ S] Repairs starters and solenoids.

[U L M ] Repairs generators or-alternators.
--------

LU_I,44-S1--Repairs or removes and replaces
charging, system regulators. !

[U L M S] Analyzes malfunctions in the
cranking systeM,

NNN

N

CODE TASKS

U L M S] Removes, repairs, replaces and
adjusts distributor.

U L M S] Removes and replaces turn
signal switches.

U L M S] Removes and repairs windshield
wiper mechanisms or controls.

U L M S] Removes and replaces fuse block
assembly.

[U L M S] Removes and replaces chassis
and under-hood wiring.

[U L M S] Tests and rewires dash units.

[U L )1 S]. Tests and repairs automatic
alarm systems of safety items.

L M S] Tests and repairs cruise con-
trol units.

[U L M, S] Evaluates alternator, genera-
tor and regulator output.

[U L M S] Analyzes or adjusts engine-per.-
formance using engine analyzer.

[U_L M SI Inspects and tests secondary
circuit leads, plug wires,
distributor cap, and rotor.

U L M SI, Inspects and repairs ignition
switch; resistor, wiring, coil,
points, and condenser of the
primary circuit.

4



Student Vocational Skills Record

COURSE. Automotive Electrical Systems Maintenance and Repair, Block 11.0 (cont'd.)

CODE TASKS

[U L M S] Locates and repairs Thorts
and cpen circuits in wiring.

CODE TASKS.

[U L M S] Measures resistance in plug wires.

[U L M S] Completes engine tune-up.

GENERAL ATTITUDE.

[U L M 5] Industrious and energetic

[1.1 L M S] Cooperative with associates and instructors

[U L M S] Dependable

[U L M S] Punctual

CODE - Circle appropriate letter.

U - Unqualified.
L - Limited skill, requires supervision.
M Moderate skill, requires minimum supervision.
S - Skilled, works independently.

45
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INTRODUCTION TO AUTOMOTIVE TESTING

The test items Ln this guide, which follow each block of instruction, are the
result of the joint efforts of the Automotive Instructor, James Sprint Insti-
tute, and the Automotive Teachers of the Duplin County Public High Schools.
They,were in turn reviewed and updated by the StaLe Automotive Advisory and
Program Committee in July 1977. This is a type of test item bank and is not
considered to be a series of standardized tests.

The majority of the test items are of the performance, competency based type.
The non-performance type test items for the most refer to the "Related Techni-
cal Information" for the tasks listed for the block of instruction concerned.

These test items are intended for use in determining the ability of the student
to perform a given task for a specific block of instruction and meet the appro-
priate performance standards. This use includes the normal proficiency evalua-
tion conducted by the individual instructor /teacher as well as the centralized
proficiency evaluation conducted as proposed in Item 52 of the Policies and
Procedures Guide for The ArticulaLion of Occupational Programs Between Public
Secondary Schools and Thy Technical Institutes/Community Colleges of North
Carolina 1978. (Hereafter referred to as the Policies and Procedures Guide
1978.)

Most of the performance type test items are very simple in form and may not
be complete and ready for use since they usually contain only the test item
subject or objective and the performance standards., plus those evaluation
requirements that should be considered in preparing the test item for adminis-
-tration. The intent in the use of these test items is to provide a series of
reliable and valid test items which can be used to evaluate occupational task
competency including the ability of the student to meet the business/industry
performance standards for the task.

',Ile best format for most performance type test items is that of a job order
in which a situation or problem is established that requires-student perfor-
mance of the task to be evaluated. Selection- of the proper tools, equipment
and material and their correct use are important parts of proficiency deter-
mination. Proper preparation of the automobile for task performance, observa-
tion of and the correct use of essential technical reference material are also
necessary in demonstrating occupational competency. (Sample test item formats
are provided on pages following this introduction.) Observation of safety
requirements is also rated.

In fairness to the student and to provide the most reliable determination of
occupational competency, task performance evaluation should employ primarthr,
performance type test items. The non-performance type test item can be best
used to determine the student's knowledge of the essential related technical
information pertaining to the task concerned, but alone is normally an
inadequate measurement of occupational qualification.

In most cases it is-considered appropriate to evaluate student task perfor-
mance competency for the more complex tasks at the termination of instruction
for that task. The simpler tasks which require relatively 3ittle.time for,

437
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2

evaluation often can be grouped for test administration. The instructors should
normally conduct instruction for a block in the task listing sequence of the
Instructional Objectives Guide with testing following the same sequence. It

is not essential that all students be tested on the same task at the same time.
Equipment, training items, and tools available usually will limit the number
of students that can be performance evaluated on a specific task at any one
time. It may be more advantageous to performance test several of the more
simple tasks and also test for knowledge of related technical information during ,

one period and then take several periods to test the tasks that are more com-
plex and time consuming. End of semester or quarter testing under procedures
discussed above can be limited to evaluation of most recently completed in-
struction, not yet tested, as opposed to all tas'ts. Prompt testing reduces

recall and skill loss.

The instructional block Student Vocational Skills Record Forms Samples found
in the back of the Automotive Instructional Objectives Guide should be repro-
duced and student progress recorded in the appropriate block and task for the
permanent records. In addition, the Occupational Task Performance Record Cards
for the Automotive Program (Part I for High Schools and CC/TI; Part II normally
for CC/TI only) should be used. One copy is given to the student for his use
to maintain a record of his progress :=Ild plan for future requirements,,while
a second copy can be retained by the teacher/instructor and used for his daily

recording of student progress. If that is done, the teacher's card is
authenticated by the instructor, brought up-to-date and given to the student when
e leaves school. The card can be used to show subsequent instructors or
mployers the instructicn completed and the tasks and blocks in which qualified

see Item.5k of the Policies and Procedures Guide). This card is a type of com-

petency based instruction course transcript and should be used to augment
diplomas'or the local area Certificate of Occupational Qualification to be
issued following student evaluation at a centralized testing facility (see
Item 52 and Appendices G-1, G-2 and H of ,the Policies and Procedures Guide).
Test items'should be prepared for the Centralized Testing Phase as provided
in Appendix G-2. .

The test items should be reviewed annually and brought .up-to-date to ensure,
that those items which have no value are eliminated and new, improved, valid
and reliable items added. Any test item which, does not contribute to the
determination of task performance competency has no value for the purposes of
the automotive occupational program of instruction.

The instructor should have a check list for each performance test item to
ensure that the primary skills and related technical information have been de-
monstrated, all supportive factors considered (safety, preparation, tools,
equipment, etc., selection and use) that the task was properly performed and
performance standards met.' A sample check list follows.

Some tasks are such that task performance ability can be determined by requiring
performance of only part of the task, ie: the student grinds one 'set of valves
instead of all, in the engine: the student adjusts the brakes on one wheel; the
instructor has the job set up so that time is saved by having the student do 4

only the primary tasks. Oft,...m performance competenty and related technical

information knowledge can be determined and time compregSed'by observing how

4J;



a

the student prepares for the task, diagnoses the problem and initiates cor-

rective action. When it becomes obvious that the student can perform the task,
action is stopped and the student is questioned orally on hew he plans to complete

the task. if the response gives evidence of proper procedural knowledge, he .

Can be directed to return the test component to its startinft condition Ito make

it ready for. the next stu&nt to be tested on that task.

Whee,resources and time for testing are limited, there isw also merit to set-

ting test teams of two students of equal ability to work together on the

more complex tasks. Each member of the team is expected to do an equal share
of the work and a requirement is stated for the students to alternate frequently

as lead Mechanic- and mechanic's helper. The final evaluation for total ..ask

performance by the team would be given to each student 'comprising the team as
Whe alone did the total task.. It is importaric in this testing procedure Co
pair-student$ of near equal ability, or the morkapt student would be forced

to carry the less competent with less than valid results. The procedure dis-

cussedabove is just the opposite of a commonly used instructional procedure
when it is often desirable to establish two-man teams with competent students
being paired with a less competent student to act as coach and pupil.

It is also intended that the test items that follow will be used in pr9ficien-

cy testing (challenge) of students who claim previous instructio or work ex-

perience in a given block(s) of instruction and request testing for occupa-
tional competency in such blocks for subsequent credit. (See Paragraph11

and Appendix L, Policies and Procedures-Guide 1978.)

NOTE: With changes made. to o-the Instructionalpbjecti4es Guide in 1977, a

small number of test items- (3 or 4) may not be appropriate 'o'are
in the wrong block (road service, heater service, muffler and tail-

pipe). For 1977 added tasks, there may be no test item prepared,

butthe pattern and pclicies femain the same.
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PERFORMANCE TEST - AUTOMOTIVE MECHANIC
(Sample)

BLOCK OR DIVISION NUMBER:-0.0 TITLE:Jntroduction to Automotive Technology

SUB-BLOCK NUMBER: 0.20 TITLE:The Motor Vehlcle: Ass6ribly Identification
Assnmhly.apd Vehicle Mechanical Operation, and
Operator Maintenance.,

TASK NUMBER: 0.208 TITLE:-`Know Purpose Operations, Major Parts and Operator
Care of Engine.

Competency. Test: (kill level Objectives)

(.2082) a) The student will identify and state the purpose of the major com-
ponents of the -.TIgine.

(.2083) -1b) The 'student will perform operator maintenance of the engine.

Competency Levels: 4

(.2082) A. Given: I) a head with valves in place; 2) piston and rod assembly;
3) camshaft, 4) intake manifold; 5) exhaust manifold, the
trainee will:

1. Identify and sta ze purpose of the above components.

2. Identify the intake and exhaust valve in the head.

* The trainee will accomplish the preceding tasks accurately within 15 minutes.

(.2083) B. Given: 1) an automobile; 2) several types of oil; the trainee
will:

1. Open the hood'.

2. Check the oil.

3. Select the proper oil to be used in this vehicle.-

*The t t inee wi accomplish the preceding ;tasks accUrately and safely within 10
minutes

*Note: Performance Standards

ct



(SAMPLE)

TEST ITEMS

7.0 BLOCK: POWER TRAIN AND MANUAL TRA "SMISSION.

MODULE: Clutch

MODULE OBJECTIVE: After completion of this module, the student will

be able to diagnose and repair any clutch problems to meet manufac-

turer's specifications in Flat Rate plus 20% time per vehicle.

Given safety procedures, service manuals, manufacturer's specifications,

proper tools, and equipment the student will demonstrate the following

competencies:

COMPETENCIES OR TASK TO BE PERFORMED AND PERFORMANCE STANDARDS

7.11 Adjust Clutch Pedal Linkage

OBJECTIVE: Given a vehicle, the student will adjust the pedal

linkage to an accuracy of 1/16 inch.

7.14 Road test and noise diagnosis

OBJECTIVE: Given a vehicle with clutch bearing or fly-wheel
malfunction, the student will road test and correctly describe
noise encountered and probable cause and correction required of
either clutch bearing or fly-wheel.

7.15 Replace clutch assembly and/or release bearing and fork

OBJECTIVE: Given a vehicle with malfunctioning clutch and/or
release bearing and fork, the student will remove and replace
clutch assembly and/or release bearing and fork so that proper
and smooth engagement and release is provided.

7.08 Replace pilot bearing

OBJECTIVE: Given avehic):, the student will replace a pilot
bearing to provide proper fit as per mannfacibrers' specifications.



TASK: 8. L1)

PEREWAANCE TEST ITEM

(Sample)

PERFORMANCE EXAMINATION AUTOMOBILE MECHANICS

k. 8.17

EXAMINER INSTRUCTIONS

JOB # 'Inspect, reFace and reseat valves in a V-8 cylinder. head.

Equipment Required ir

V-8 erlinder Head, Micrometers, Dial. Indicators, Feeler Gauges, Shop Specifi-
cation manuals.

Special Tools

Valve Grinding Equipment;
Valve Seat Resurfacing Equipment
Valve Seat Stones and Pilots
Valve Spring Tester
Valve Spring Compressor
Cylinder Head Holding Fixture
le Electric Drill
Carbon Cleaning Brushes
Straight Edge for checking cylinder head warpage
Lapping Stick and Compound
Safety Glasses
Machinest 6-inch Ruler
Torque Wrench

Time allowed for job - 2 hours.

Use per[ormancE rating check list

Note: Based upon Material Published by Central Connecticut State College
Vocational Technical EducaLion Program, New-Britain, Connecticut (1973).
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TASK: 11.26

JOB Lf

PERFORMANCE TEST ITEM

(Sample)

PERJAMULNNCE EXAMINATION AUTOMOBILE MECHANICS

EKAMINE,6 INSTRUCTIONS

t\ntufivy Elect rical Systems - Majoi engine tune-up including
the Lrlis!-;ion control system on V-8 engine to manufacturer's
specrications, using proper procedures as outlined in service

manuals.

Equipment Required

1971 or never vehicle with V-8 engine Oscilliscope or portable tune-up test

equipment. Shop specification manuals (Chilton-Motors-National).

Special Tools

Ignition Wrench Sot and Socket Sets Assortment of screwdrivers

Allen or Sunnen Oscilliscope
Timing Light - OHM Meter Volt-Amptmeter - Test Light. Tach and Dwell Meter

Remote Starter Switch
F eler Gauges aid. Torque Wrench,
D stributor Point Tension Tester
Sark Plug Clearer and Tester
Air Hose and Blow Gun
Dr plight and Fender Covers Wiping Rags

PC Valve Tester
Ba tery Hydrometfx
Fa Belt TensiOn (Thuge
Va:uum.and Pressure Tester
Sa ety Glasses

11
Ti. e allowed for job 3 hours.

Use performance rating check list.

Wei ht of this job is 60"/, of total mark.

Based upon Material Published by Central Connecticut State College

Vocational Technical Education Program, New Britain, Connecticut (1573).
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PERFORMANCE' TEST ITEM

(Sample)

PERFORMANCE EXAMINATION - AUTOMOBILE MECHANICS

EXAM tl.:E INSTRUCTIONS

TASK: 8.16 & 8.17

Job # fw-qlect, r( lace and reseat valves in a V-8 cylinder head to

manufacturer's specifications.

Job Objectives: Perform a complete valve job on a V-8 cylindet head.

* This assignment will consist of proper use of manufacturer's specifications

and procedures. Proper and knowledgeable use of tools and test equipment.

Proper safety procedures. Orderliness and cleanliness of work. Knowledge

of task, by demonstration of'possession of required skills and related tech-

nical information in task performance in time limits.

* Time allotted - 2 hours. (Flat Rate Plus 20%)

This job makes up 40% of total performance-exams.

* Note: The performance standards.

Note: Eased upon Material Published by Central Connecticut State College

Vocational Technical Education Program, New Britain, Connecticut (1973).



PERFORM4NCE TEST ITEM

(Sample)

PERFORMANCE EXAMINATION - AUTOMOBILE MECHANICS

EXAMINEE INSTRUCTIONS

TASK: 11.26

JOB II Automotive Electrical System

Job Objectives: Perform a major engine tune-up including the emission con-
trol:systems. Bring each system up to manufacturer's spec-
ifications.

* This assignment will consist of proper use of manufacturer's procedures and
-specifications. Proper and knowledgeable use of tools and, test equipment.
Proper safety' procedures, orderliness and cleanliness of work. Knowledge of
task performed and'completion within allotted time of 3.hours. Must demon-

strate possession of- required skills and related technical information in

task performance.

* Time Allotted 3 hours. (Plat. Rate plus 20%)

This job makes up 60% of toLal perfurmance exam.

* Note: The performance standards.

Note: Based upon Material Published by Central Connecticut State College
BVocational Technical Education Program, New Britain, Connecticut (1973).
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I". (Sample)

TASK PERFORMANCE CHECK LIST

AUTOMOTIVE MECHANIC

SMUT NAME:

-,-----

INSTRUCTIONAL BLOCK:
SEn/QTR

rag PUMCOCE

COMPONENT;', R.ATED

taRiNC

IEUHT FOR
.

COTONENTS ,

TASKS (JOBS) NU!,,,ES
COnE;;TS

(6.15) (6.16)(6.17)
L

.cuparatloi; or jub roadies

vaicla or 1,-;,;(2. to work,

2) Tool and F,,l'ai',',.alt

Selection,

M)* (3)

r-

(4) (5)

,

(;,*
.,,,,j 0 (1) '(51

Tool and Equipl:nt Use,

(51'1/4

(5%)*

(3)

(4)

(4)

(4)

(5)

(3)

4)

Observation :,f Safc.ty Rules,

:crt6-: 'La..) u4U /oi

Tnsaections ',or.rectl.
.. _

(1.0Z)* (8) (9) (7)._

6)

:Lathes Lk Proola, (10%)* (9) (8) (9)

7) Takes Proper Action in

Correct ,Sequence. (10Z)*

(5%)*

(6)

(4)

(8)

(4)

(10)

(4)

8) Uses Shop Manuals

Correctly as Needed,

9) Uses and Follows :Manufacturer's

Specifications Correctly. (15%)* (12) (14) (14)

10)Quality of Work - (Accurate,

Careful, Neat, Thorough). (5%)* (3) (4) (5)

11)Performs Task Correctly in

Flat Pate plus 20% Time, (10%)*, (8) (8) (10)

Score for Work Methods

(1 11), I 85% * (64) (71) (77)

Scdre for Finished Task. 15% *. (12) (14) (14) ,

Task Qualified (80%). 100% * (76) (85) (91)

416 * (Sample Only - Determined by Committee) 417


